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PREFACE 

TO THE SIXTH EDITION 

O NI’ of the RroitPHt ])r4>I>kinH of the IMitor of n tovthook 
^\^th juimormi'' t'ontnlmt4>rs is to n proprcs-Jivo 

incrvT'O in tlic «i7e of the hook uith nucccssivc editions 
'I ho onjtnml ohjecl <if the IMitor wns to prt)Mde wit Inn n reason 
aide comp IKS and at a motlcrnte pnot, a book which, ^^lthoul 
boeoining a hMiopsis wotihl <onl «n the ci-cntials of incdieme 
With the Io;,at i-o operation of the <ontnlnitors tlic mimhcr of 
piges in tins edition i** pmeticall^v the Mine as in the hftli 
edition though unfortimatels owing to war time conditions 
(lie pries' 1ms had to bo iiunnscd , 

The IMitnrs task haslicencvcn more diflirnlt than it was 
two jtars ago owing to the wide disjicrMon of tlic contributors 
in war work I again cra\o the mdnigence of readcrh in their 
cntuisnis of ermrs which hn\i‘ rciimined imdetcttcd 

T lie scttion on Tropical Disciscs has been complcttK 
rcwTittcn li\ U ing ('ommander !* IJ lapsc-omb 1 «liouId 
like to cniphasisc that it innsl not bo rcganlod as ni aiiN wiu a 
snbstitnlc for testbookH devotes! to tropical medicine It does 
aini however, at a clear and relativclv concise account 

of the more irnjKirtanl treipicnl diseases 

Tht Koetinn on Vitamins ane! DcJiciemv Diseases has boon 
rewritten wifli the colfaliomtioii of tSepmdron lx? icier W P 
ist vnnn 

Dr W D W IJrooks has largely rewritten the s-cction on 
Tnhcrcniosis and to a tonsidcraldo extent that on Diseases of 
the Kcspinitorv .SvHtoin He has added a cliaptor dealing witli 
the tnatinent of wounds of the chest 

Much new matter has Jiccn inooriKirated tn the sections 
iknhng with blood groups hluod tniiisfnsion tlic use of storcd 
blood Ininsfiision of plasma and nenim am! desiccation of 



Tin PUErACr: to the sixth edition 

plasmn nml ^en^m The mUhor> offer their Hinfcrc thntiV'^ to 
Dr Mont.ipuc AIjnzcl-i fur Iiih Mihiihle luliict' on Iheso suhjccts. 

'llic ecctiun de.»lmit with DialicleH JlellitiH In*) iKH-n Inrf'oh 
rewritten, nml sln.'-H is laid on the importnnee of preventin" 
insTihn reartinii'? 'Jhe treatment of ])cptic ulcTr has nl<o hecn 
reirritten 

Dr r M It Wnidio lia** rewntfen the diapter on 
Polwicnntis and has added a pliorl Fcefton on Electro* 
enocphilograplij 

Dr G D Dowling Iina nddeil jieetions on Stierodernn. 
Demiatom\o><Jti> and the Alopecii'* 

Minor changes hate been made in the sections desnted to 
flulphnnamides. meningococcal infections, peniicions ntiTmia, 
the nse of diplahs, and di^-cascs of the thjToid 

In conchision I s\onhl hhe to Ihanh n.\iewcrs nnri rcadern 
of the fifth e<htion for man> helpful entui«njs, my fellow- 
eontnlmtoTN, and mans fnends, too nmneron** to mention 
inditidinlh, who hate given me the Wnefit of their ndtiee 
nml help I am flivciallj indehte<! to Dr G. V Steward and 
Dr D StafTonl Clark for reading the pnx»ft«, and to Dr D. E 
Vnec for TVMsmg the Index Fmallj, I wish to aeknowhilge 
the unfading conrtess , jvitience, and eflu lenr^t of the ptihlnherw 
and printers , 

.1 .T fDNYUEAItE 


net Jit t'lt! 
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INFECTIOUS DISEASES 

lOTIlODUCriOX 

M ^VNY dl<!C4i«!cs nro crtUMjd by n recent or remote mvnbioii 
or infection of tlio ti««ucs of tbo Iio<it by n parn<5ito 
(vinw, bnctcrium, |jrot07ooJi, «JclA7oon, or fungus). 
The iwirnsitc (cAtJ^nl orgAtiism) is |>olontinllj transmissible 
from one host to nnotlicrj hence, snrli diseases nro infeclivc. 
Among them nro wimc enusc#! by readily tnjnsnjjs.sibIo A|>ccifio 
parnsdes, nud these nre known «« the 8|>c(inc, or ncuto siwcific, 
infectious dtrenses or “ fovero ’’—since “ fover,” whicli implies 
rnised Icmpcralure aikI q«i<kcnc<l puhe, in n clmrnctcristio 
symptom. 

Modes ot InIccliOQ.— Infection is commonly convejTcl 
directly from one person to nnother. Sa\o in the entorio 
group of diseases, where infection is spread by articles of 
drink or food, and in cerlAin diseases such as plague, typhus, 
and malaria transmitted by the medium of infected insects, 
the usual moilo of spread is by spray or droplets projected 
through short distances by sneezing or couglung. Tho rob 
playcnl bi' foinilcs, ey., utciHls, hcdiiing, Icttera, or dust is 
in the light of jvoont rc*>cnrch assuming increaning iniportanro. 

Cnmers . — A carrier is one uho, although not liiiusclf suircr- 
ing from the aiK'cific disease, Jinrhoura, and is thus in a position 
to spread, tlic causal organism, nio carrier state may persist 
for a varying jicriod after a frank cHiiical attack of the discaso 
whicli hag rendered tho patient lumself immune. Such jicraons 
are termed* •’■'convalescent camera. i'brsnns wiio j’lavo passed’ 
tlirough no recognisable clinical attack of tlic disease can yet 
carrj’ 8x*®ciflo organisms and bo ininiuno to tho disoaso ; they 
nro healthy or contact earners «ho''o immunity lias been 
acquired by pinall rciwatod Kub-tlinicnl doses of infection. The 
carrier state may Iks transient or pennanont. Non-immunes 
may carrj' tcmfiororily, during latent infection or uJiiIc 
incubating tlio disease. 

Incubation Period. — Bcts\ecn infection and clmical attack 
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iNFEcrrous diseases 

IS a latent period termed the incubation period, wluch varies 
with dach disease, and, within certain limits, for the same 
disease Durmg mcnibation the organisms are multiplying 
and probably in large part being destroyed by the tissues, but 
ultimately the organisms or their products gam the upper hand, 
overcome the resistance of the host, and imtiate that complex 
of symptoms and signs by which the ‘ disease ” is recognised 
Variations or apparent variations, in tlie length of the 
mcubation period of the same disease may depend on anj of 
the following factors (I) Difficulty in flsing accurately the 
actual date upon which infection look place (2) Variations m 
size and virulence of the initial infcctmg dose and in the existing 
basal immunitj of the ho«t (3) An ill defined onset particu 
larly characteristic of ta^ihoid fever and whooping cough 

Table op I^ocBATion Pebiobs 

Tlie incubation periods of the commoner acute infectious 
diseases may bo arranged in three groups, Short, In(cn7iediaU, 
and Lotig 

I Short uUhm 7 <lat/s 
Diphthena 
Cerebrospinal Fever 
Hemolytic streptococcal mlections 

(a) Erjsipelis 

(b) Streptococcal puerjicrnl sepsis 

(c) Scarlet Feacr 

II Inttnncdiaie from 7 to 14 days 

Smallpox To prodromal stage 12 daja 
To rash 14 dajs 

Exantbematic, Louse or European Typhus, 12 to 14 

dajs 

Enteric Fever (o) fjphoid 12tol4tla^‘^ 

(6) Panit^plioid 10 to 12 da^s 
Measles To Koplik s spots 10tollda^s 
To rash 14 dajs 

Whooping-cough To catarrlml stage 7 to 14 day’s 
To whoop 14 to 21 days 
III Zowy from 14 to 21 days 

Chickenpox, 14 to 21 dajs 
Rabella, 17 to 21 dijs 
Mumps, 18 to 21 da^s 

Period ol Invasion — The mcubation j eriod is terminated by 



iNi’noDUorioN t 

tho |KTfO{l of jrnaston inio on-^t of thw pcnot! may ho ahnipt 
or insulious S^niptoma and signs of tlio dwcai50 apjKsar, and 
incrcaso in »c\cntj up to a plinso of maximum intensity \\hich 
13 known 03 tho fa^Ugutm 'Hioreaflcr tho disease processes 
abate and tJio jKirioil of decline or dcfcrrencnce is entered 
nus IS eommonh Buceccdcil bj tho period of coiuyi/c-fccncc and 
recovers It w sometimes tho case tliat tho disease, after an 
nt^TUca! or ill defined invasion jwiwl, does not increiso m 
intcnsitv or scvcritj , on tho conlnirj, tho sjmptoms and 
signs nipidh abate llio attack w then said to liavo aborted 
Latent infections or Rubelimcal ntticKsso mdd as to ho cJmteall^ 
unrceogtiHablo aro far conmioncr than was formerly lioliovcd 
to Ihi tlio case A frank chnical attack of sovornl of tho fevora 
onlv occura in a ininontv of people ncliiallv infected 

I«*isting active iinmutulv is commonly produced as tho 
result of ail attack of an acute Bjiccific infection Bj tho timo 
tlio stage of conv alcaecnco is readied, specific antibodies have 
liocn produced b> tho tissues in considemblo amount Tlio> 
ina\, however, fail to bo pitnlttccd, at any rate in suflicient 
quanlitj, bj the time conv alcseenro is readied, m Uiw case 
tho i>aticnt mn} suffer n rtlapit of tJio disciso if reinfection 
or rcabsorption of toxins diould occur Tlio immumt} pro 
ductal after an attack usually remains at a lugh level for a 
rnmibor of veare, it wanes with lime, and although tins 
IS a rare event in the case of mast of tho common fevers 
a second atlacl uiaj occur at iv more or less long interval 
afler tho first 

Types ol Pyrexia — Itiso of tom)>emiuro is an almost constant 
mamfcatation of tho acute infections and onlv fails to occur 
wlicii the infection is so ovcnvliclming that tlio tissues arc 
unable to make an^ cfTcctivo rcsjionso Hie following t^Tics 
arc dc^enbed — 

(o) Coutinwl — Tho temi»criturc although showing tho 
usual (VLiung rjso and morning fall, never reaches normal 
during tho twc-iitv four hours 

(6) intmmttcnt —Tlie tcmjjcniturc ilropa to normal at some 
timo during the twcnt> four hours There w usually an evening 
rise and a morning fall, but occasionally in children the reverse 
may occur 

(c) Jiemitlcnt — ^TJiis term is occasionally employed to 
indicate a tem|K:raturc wluch, altliongh not readung nonnal, 
shows a consulcrablo rise and fall during tlio twenty four 
hours 

(d) //i/perj)yrexia — ^TIus tenn is employ cd for temi^eraturcs 
■of 100* r or over 



2 INFECriOUS DISEASES 

IS a latent period termed the incubation period, v, hich vanes 
uith &vch disease, and, mthin <»rtam limits, for the same 
disease Dnnng mcnbation the organisms are multiplying 
and probably in largo part being destroyed by the tissues, but 
ultimately the organisms or their products gam the upper hind, 
overcome the resistance of the host, and imtiate that complex 
of symptoms and signs by which the “ disease ” is recognised 
Variations, or apparent variations, in the length of the 
incubation penod of the same disease maj depend on an^ of 
the following factors (1) DiflScuIty in fixing accurately tlie 
actual date upon which infection took place (2) ^^ariations n 
size and virulence of the imtial infectmg dose and in the existmj 
basal mununity of the host (3) An ill defined onset, particu 
larlj characteristic of tjTihoid fever and iv hooping cough 

Table or Incdbatiov Periods 

The incubation penods of the commoner acute infectious 
diseases may be arranged m three groups, Shorl, Inlcrmahate, 
and Lotif; 

I Short tulhui 7 dat/s 
Diphtheria 
Cerebrospinal Fever. 

Hcemolytic streptococcal infections 

(а) ErjsipeJas 

(б) Streptococcal pucri»ernl scp«is 
(c) Scarlet Pever 

II Inlermahate from t to 14 days 

Smallpox lo prodromal stage, 12 da^s 
To rash, 14 dnj-s 

Ezantbematic, Louse or European Typhus, 12 to It 
dajs 

Enteric Fever (a) Tiphoid, 12 to 14 dnjs 

(6) Paratyphoid, 10 to 12 d lys 
Measles To Koplik’s spots 10 to 11 days 
lo rash, 14 days 

WhoopiDB-cough To citorrhal stage, 7 to 14 days 
, lo whoop, n to 21 d 

III Long from 14 to 21 days 

Chickenpox, 14 to 21 days 
Rubella, 17 to 21 da\s 
Mumps, 18 to 21 day a 

Period of Invasion — Tlic incubation period w tenumated by 
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Hid jjontxl of invasion 3 ’Jio onset of this ponod ninj bo abrupt 
or insidious S)nnptoina and signs of Iho disonso appear, and 
mcrcaso in sovontj «p to a phase of maximum intensity nluch 
IS known ns tbo fasUgium niereaflcr tlio disease processes 
abate and tlio pen<xl of decline or tUUncitcnce w entered 
This w commonl) succcedeil bj the period of convaUsctncc and 
rccoven It is ffornctimes the case Hint the diijonso, after an 
at^^ncal or ilUlefined invasion jicnod, docs not increase in 
intenutN or scvcnlj , on the conlran, t!ie bjmiploins and 
signs rapidly abate Iho attack w then said to have aborted 
Latent infections or subcbnica! attacks mild as to bo clinically 
imrecogniMblo nro far commoner tlian was fomiorU behoved 
(o Ixj Iho case A frank clinical attack of gov oral of the fevers 
onlv occurs in a mmontv of jicojdo acliiallv infected 

Lasting active immiinilv is commonlv produced ns tho 
mult of an attack of an acute 8 |)cudo infection By tho time 
Ibc slago of convalesccnro is reaclicil, specjfio antibodiM Imvo 
l>ccn pro<Iucc<l by tho tissues in cousukrablo nrnoimt Ihoy 
may, however fad to lio producetl, at any mto m guflicient 
fpinntity, by iJio time convalescence is leacbed , Jn Hus case 
the patient may sufTir a ntapst of tho disonso if reinfection 
or reabsorption of toxins should occur TJio immunity pro 
diiced after an attack usually remains at a high level for a 
numlK'r of vears, it wanes with time, and although this 
is a rare event m tlio case of most of the common fevers 
a fKomI allncL mav occur at a more or less Jong interval 
after tho first 

Types o! Pyrexia — Kico of tomi»emturo 13 an almost constant 
rnanifestation of tho aculo mfcctioas and only fads to occur 
when tho infection is po overwhelming llwt the tissues nro 
unablo to make any cflcclivo response Tlio following tyrpea 
aro descnlKxl — 

(a) Coultnurjl — Tho temi»oraturc although showing tho 
UMial evening riso and morning fall nover reaches normal 
rffawg- (ha taenti fane hoictw 

(b) Inlcrmtlcnt — ^llic (cmiicraturo drops to normal at soino 
time during the twenty fourhoure 'flicre us lusuallv an evening 
rise and a morning fall, but occasionally m children tho roverso 
may occur 

(c) Bcwitllcnf — ^Tlm term la occasionally employed to 
indicate a temperature wliidi, althougJi not rcacliing nonnal, 
shows a considerable rise and fall during tho twenty four 
hours 

{(!) Iltjperpi/rez^a — lJus term is employ ed for tcm2>cruturas 
of lOG® r or over 



4 INFECTIOUS DISEASES 

The onset of p\TOxia may be abrupt or gradual In tvplioid 
fever the nse ma\ bo progressive over a number of davs — the 
typical " step ladder ” pattern PjTcxia maj subside gradnallj, 
over a number of days or abruptly in the course of a 

few hours (ensw) 

Needless to saj, p^’iexia is a frequent mamfestation of 
disease, apart from the presence of the specific infectious fevers , 
and, on the other hand, not all attach of specific fevers are 
pyroTial. 

Certain acute infective diseases are chiractcnscd, at «omo 
‘itago m their cour«e bj a more or less typical raeb Iho 
changes produced in mucous membranes as the result of 
infection are called collectively the enanlhem, those produced 
m or upon the sLm the exanthem The skin picture to vrhicli 
the term exanthem, rash, or eruption is applied is made np 
of certain primary skin lesions or a combination of these lesions 
If more than one type be present the rash is said to be dimorphic 
or poh morphic (pleomorphic) 

The following points must be noted m tho examination of 
a rash — 

1 DislnbuUon — ^Thc absoluie and rc?<ibie distribution of a 
rasli are most important points in diagnosis It is necessary 
to oscertam not only upon what parts of tho body tho msh 
IS present or absent, but where it is present most profusely 
Tho Bite first involved, its abundance, and typo are un 
portant 

2 Type — A rash may consist of on erylhema of nnj vanety, 
of macules, papules, lesicles, pustules, petechia: or ir^eaZ#, or of 
any combination of these The lesions may be discrete or 
confitieni, either generally or locally 

3 Colour — ^This os important, esjiecialJj' in considering the 
erythematous types of rash 

4 Itching — ^Tliis is an unusual symptom of the acute 
exanthemata which however, sometimes cau«e intcn'*e imta 
tion The eruptions of ‘secondary syphilis which must bo 
differentiated from the acute exanthemata, do not itch Tho 
possible effects upon tho appearance of tho eruption of itching 
or treatment — local or general — must bo considered 

5 Prodromal Pashes — \ prodromal rash is one which 
appears and, unless petechial commonly di<5appcars Ixiforo 
tho rash characteristic of tho disease develop Unlc'-s tho 
poGsibihtv of a prodromal rash be borne in mind, a senous 
mistake m diagnosis raaa be made Such rashes are cither 
crj thematoas (scarlatmiform or macailar), urticarial or petechial 



SrUUM SICKNESS r. 

sKiimi DISEASE ou hEiiini &icKia:«s 

Tolldumg tlio adinmiAf ration of thcmjxjutio Fom, tho 
gwdroino known ns coruni <h‘«c'iso maj occur due lo foreign 
proteins contnincti tlicrcin Its incidence lin« liecn scrj mucJi 
<limjru<»hod tlie (mplo\mcnt of " jirotcin digested ” 

(globulin inoddiwi) products of \cr\ low protein content 
ncl nes.s ortlimnh npi»cfirH Iictwccn tfic Fc\cnth and 
foiirtcentli ila,\ nfter ndmuustmtion Tlic main fc iturcs arc 
pjTCtia witli fcomctiines n ngor, n rn«h wliitli jh tspicalU 
urticanni nntl winictiines poUinorpbic, nnd less commonly, 
ndcnitis nnd nrthntis 'Jmn*'jent nlbunununa is fre/juent 
'llie dunition of Fcruni di«oa«j mi\ bo from ii few hours to 
three or more cIv\m 'Jlie m«h, which mnj lie confined to 
the «ite of injcttion, is the moit constant phenomenon M hnt 
c\cr other ileincntrt arc present, wheals can almost nlwajs 
1)0 found on some portion of tho l>o<l> Tlio urticarnl eruption 
ma\ be AFifOciatcil with a ra«Ii of scarfalmifonn t.vpc Strum 
msltes pi\o n*o to intense irritation This can uaualK bt 
rcboi cd b} an alkaline lotion, but in Fororc attacks tho ndinmts 
tmtion of adrenalin h> (KKlcmiicalh (5 to 10 mmmw of a 1 m 
1,000 solution) followed b\ ophednno (J to J gr three or four 
hourh b) mouth) frtqucntlv affords rapid relief In those 
who art! naturally sensitive to protein, signs of scrum sickness 
ina> op]X5ir within a few minutes or hours of administration, 
nnd m such patients mav Iw of alarming £ovenl> Tlio sjTiip 
toms aro cIinicAlh eitndar to anaplulaxis Tito worst examples 
occur in tlnxe wlio ha\c never rccoue<l serum licforc (utopiri) 
I'ortuintcU, onl\ about ono in 70,000 persons exhibit this 
extromo scrum scn.sitnene<w or atopy If a jicnod of more than 
ten (ln% « has clap^ between tbc administration of two do«cs of 
scnim denved from tho same species of animal, the patient 
mav rIiow signs of scnsitivcncas following upon tho injection 
of llio second dose Hence inquii^ sliouM always lie made 
ns to am previous ndmimstration of scrum, and anj patient 
who nnv bo presumed (o bo scrum soxtsitiv o owing to lapse 
of time flint® tho last injection, orwhogivtsn histoi^ of asthma, 
particulnrlv of horwj asthma, should lie dwcnsifijcd before a 
therapeutic (Io<5o is injected 

Hie method of dcscnsilisation depends upon the route 
decided upon for tho subsequent injection of the therapeutic 
do'=e If this is to be tri/ratcnous, then 0 I c c of the therapeutic 
flcnini (ni>f normal horse flemm) diluted in 10 cc of stcnlo 
i‘-otonie balmo Rolution at bodj temperature i» injected sloichj 
into a vein If symptoms of scnsitivcncsa appear following this 



8 INFECnOUS DISEASES 

Bacteriology and Pathology. — Scarlet fever is caused hv 
certain strains of h’cmolj^ic streptococci proliferating at the 
portal of entry commonly the nasopharynx Soluble toxins 
are produced, one of which causes the rash m susceptible 
(Dick x^^itive) suhiects Occasional!} the causal organism 
in% ades tissues damaged hj the toxins, produemg complications 
of the septic type 

The blood picture sliows a polymorphonuclear leucociio is 
and eosmophiha 

In the hypertoxic or mahgnant form of the disease, m which 
the patient dies m a few hours from overwhelming tovaama, 
the only appearances seen post mortem are general congestion 
of all organs with hjemorrhages mto the suprarenals Apart 
from this tvpe of case, death m scarlet fever reaults fiom 
complications due either to toxin damage alone, or to invasion 
of other ti&sucs bj the causal or other oi^anisms Myocardial 
degeneration endocarditis, pericarditis, nephritis, snppuratirc 
ademtis arthntis, and septic broncho pneumoma are the 
pathological conditions most hkely to ho present at autops\ 

Incalation Period — Two to four days, commonly , extreme 
limits of one to seven da%s are recorded 

Classidcatioa of Types —Scarlet fever presents the following 
clmical types — 

1 Simple — A tonsiUitis is foDowed by manifestations of 
toxm absorption ranging from trifling to moderate seventy 

2 Tone (“ Jlfalijnaul ”) — Toxm production and absorp- 
tion arc much greater than m the simple type, and may be 
overwhelming The difference m the disease process between 
1 and 2 is one of degree only 

3 Septic — Local or general sepsis due to the specific 
oiganism siiperadded to toxicnua 



SCARLET T12VER 0 

\ro covered \\ itfi rt cxiidAto which h readily removable. 

llio o'stulato U more tenacious, and ni.ay Jimvo n 
incmliranou^^ clmracler which nmy lie mistaken for faiicml 
lijihtheri.i. ‘ The Rofl juUto w injected and jirc.sentH, t\ 7 )irally, 
\ “ 8f ipplwl ” appearance. Hio fonffue uudergOM tlio follow ing 
cJjaractrri-stic rlmnges : (1) Whito »trftwl>eny* " tongue ; tho 
flonium is covered, except nl the edges, vitli a creamy white 
fur through whicli the enlarged papillos project. (2) "Red 
stmwliorn.’ ” tongue: the fnr gradnnliy strips from liio edges 
inwanLs, Je.iving, after tho lapse of three or four days, o perfectly 
cle.sn, red, congested tongue with cnlargotl papillro. Occa.s!on* 
ally tho tongue o-ssumes a much darker shade of red, and is 
Lljcn known ns n "mspl)eny" tongue, Tlio cnantliem Ls 
svideneo of n liiemoliitc streptocoeoai ini*/wion of tlio fauces 
and when present without tlio rn.sh is termed "noplic poro 
tiiroat." 

Twenty-four to lJurty-six houiw after Uic initial ftjnnptoms 
the ret^A commences to np|)ear. First to lie seen upon tho neck, 
it gradually sjireads downwaitls over the trunk and limbs, 
but mn.'l 3 ' appears on tlie face. Tlie forehead and checks are 
brightly Hushed, witli a contmsteil area of " circumom! pallor.” 
Tho rash is a cryfAcma: jwints of deep coloration 

nro pet in tho centres of irregular smalJ i«!ands of bright rod 
erythema which nro usually so closely set on tho trunk, os to bo 
confluent, wlien nn nppearanco of uniform redness with dccjxjr 
pinu-tations is produced. Commonly a Bubictcrie tinge can 
lie scon. Tlie rash is sometimes blotchy upon tho nnns and 
legs. It may often bo seen in its Ij’pical form upon tho inner 
Rules of the thighs, even when it has cominoncod to fado ujum 
the upper portions of tho bod.v. Occasionally* tho ra.sh 
produces itching. 

Fustin's Siyn eoit'-hls in the njijicnmnce of linear brown 
staining and tiny jictceluaj nt tho flo\ures, particularly in 
the ell) 0 w and tfie popliteal space. This nign is pro'^ent in 
r iTogif piwjK/n^lm- cn** c?iy«r uj*” kiiwH* ifww: ./»M*(hmgib lU/v* 
pathognomonic, it nmy yet nffortl considcniblo nssistnntxj in 
the diagnosis of a failed Bcarlot fever ra^h. Tho jietechiio are, 
:»f cours'C,* evident after the erythematous element has faded. 
The rash fades In tho .samo order ns it «p|ie.ircd, and is followed 
by of ‘‘pin-hole” ty-jic, of tho nlTccted skin, 

first visible nt the root of the neck and beneath tho clavicles 
ibout 11 week after tho apj»caraneo of the msli ; later, on tho 
trunk, palms (Htli <lny), and aolcs (21st day’)- 

Tn ilir- gimple typo of scarlet fever there is frequently some 
rvical lymphatic glands and a transient 



8 INFECTIOUS DISEASES 

Bacteriology and Pathology. — Scarlet fever is caused by 
certain strains of hwmolyiic streptococci proliferating at the 
portal of entn, eommonlj the nasopharynx Soluble toxiib 
are produced, one of irhich causes the rash in susceptible 
(Dick positive) subjects Occasionally the caik>al organism 
invades tissues damaged by the toxins, prodncing compbcations 
of the septic tjrpe 

The blood picture shows a polymorphonuclear lencocvto'is 
and eosmophiha 

In the hypertoxic or malignant form of the disease, m which 
the patient dies m a few hours from overwhelming toxiBima, 
the only appearances seen post mortem ate general congestion 
of all organs with haemorrhage;* into the suprarenals Apart 
from this type of caise, death m scarlet fever results ^m 
complications due either to toxin damage alone, or to invasion 
of other tissues by the causal or other organisms Myocardial 
degeneration, endocarditis, pericarditis, nephritis, suppurative 
adenitis, arthntis, and septic broncho pneumoma are the 
pathological conditions most hkely to bo present at autop^ 

Incahatioa Period —Two to four days, conunonly , extreme 
hmits of one to seven days are recorded 

Classification ol Types — Scarlet fever presents the following 
climcal types — 

1 SimpU — A tonsiUitis is followed by manifestations of 
toxin absorption ranging firom tnfling to moderate seventy 

2 Toxxc (" Mahgnant ”) — Toxin production and absorp 
tion are much greater than in the simple type, and may be 
overwhelming The difference in (he disease process between 
1 and 2 is one of degree only 

3 Seplic — ^Locsl or general sepsis due to the specific 
organism superadded to toxaimia 

lypes 2 and 3 are now of rare occurrence 

4 Surffwd — The infection of wounds or bums, or the 



scAuixr ixvnii o 

ftro co\ cnxl u ith a j oxiitlata wlucli reidili rt>moN able 

Soinctimts tlip cxuclato S'» more tennciotn, and nm\ ha\c a 
fn( miirniKiiis chancfor ^\hich inaj ?«• iiiwtakcn for fuucml 
(bpbtlicna 'lljoFofl jw\hto m mjectwl and prcscntH, lypicalH, 
a ‘ stippUnl ” appearance llie /onj 7 MC undorgocs tho following 
chamcteristio changes (1) ** Wluto strawberrj ’’ tongue the 
dorsum r^ covcrwl ctcopt nt tho ivlgcs, with a creimv white 
fur through wludi the cnlnrgeil jnpdlTj project (^) “KchI 
stniwlicna ” tongue the fur gndunHN Rtnps from tho edges 
niwnnls IcaMiig, nflcr tlie lapse of (lireo or four dajTJ, a perfeeth 
clean, ml congested tongue with enlarged papillT Occasion- 
nlU t!ie tongue assumes a much darker Bhnde of red, and is 
then Inown ns n *' rasjdiciTX ** tongue Tlio cnnnthcm is 
oudenco of a haritoljdic Ktroptococcnl iinnsiott of the fauc'cs 
and when pnsent without tlio rash is tcmicd ‘ sojitie sore 
throat ’ 

Twentj four to tiurts sir hours after Oie initial B\mptoms 
the rash conimences to apjiear rmst to Ik? «ccn iiiKin tlic neck, 
It gradually spreads downwarxls oiicr the Inmk and limbs 
but mreh apiicars on tlic face Tlie foreheid and chocks are 
hnghtlN fluslicti, with a eontnwleil area of ' circumoml pallor ” 
Tlio msh 18 a punefnie er^lho>a points of doop coloralion 
aro bct in tho centres of irreguhr Email islands of bright red 
cr\theina which am usuallj bo closclj set on tho trunk as to bo 
iwifluent, when nn appcarinco of uniform redness with dccjicr 
punclations is produced CommonK a sublctcnc lingo cm 
1)0 Seen The raah is Boinetimes bIotch\ ujion tho arms and 
legs It ^Jn^ onen l>o scon in its t^plcal fonn iijKin tlio inner 
Bides of the thighs, oien when it has eomnioncod to fade upon 
tho upper jxirtions of tho bod\ OecasiornlK tlio rash 
produces itching 

/Wm’r cou«*is(s in (he npiienratico of linear brown 

Btaimng and lin> jxtethK nt iho flevurcs particularlj in 
tho clhow and tho }>ophteal S|)ncc fliiH Bign is presmt m 
a largo projxirtion of cases of Bcirlct ft\cr Although not 
p-ithoenomonn, ifc mat let nllortl <t>n''Khmblo assistance in 
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Bacteriology and Pathology — Scarlet fever is caused 
certain strains of liTinolytic streptococci probferatmg at the 
portal of entry, commonly the nasopharynx Soluble toxins 
arc produced, one of rvhich causes the rash m susceptible 
(Dick positive) subjects Occasionally the causal organism 
invades tissues damaged by the toxins, produemg complications 
of the septic type 

The blood picture ehoivs a polymorphonuclear leucocjtosis 
and eosmophiUa 

In the hypertoxic or mabgnant form of the disease, m which 
the patient ^es m a few hours from overwhelmmg toxaemia, 
the only appearances seen post-mortem are general congestion 
of all organs with haemorrhages mto the suprarenals Apart 
from this type of case, death m scarlet fever results from 
comphcations due either to toxm damage alone, or to invasion 
of other tissues by the causal or other orgamsms Myocardial 
degeneration endocarditis, pericarditis, nephritis, suppurative 
ademtis arthritis, and septic broncho pneumonia are the 
pathological conditions most likely to he present at autopsy 

Incubation Period — Two to four days, commonly , extreme 
limits of one to seven days are recorded 

Classification of Types — Scarlet fever presents the followmg 
clinical types — 

1 Simple — A tonsdhtis is followed by manifestations of 
toxm absorption rangmg from trifling to moderate seventy 

2 Toxic ( ‘ Malignant ”) —Toxm production and absorp 
tion are much greater than m the simple type, and may be 
over*^hebnmg The difference in the disease process between 
1 and 2 is one of degree only 

3 Septic — Local or general sepsis due to the specific 
organism superadded to toxaemia 

Types 2 and 3 are now of rare occurrence 

4 Surgical — ^The infection of icounds or bums, or the 
gemtaha during the puerpenum, with the specific oiganism 
may result m scarlet fever The nasopharynx is not infected 
m these forms which otherwise are mdistmguishahle clmically 
from ordinary attacks, and tend to he severe 

CUmcal Description — ^Typically, an enantfiem is followed 
by an exanthem or rash, but this may fail to appear or bo so 
famt as to escape recogmtion The onset is usually abrupt 
Sore throat nausea or vonuting, headache and shivering rise 
of temperature to between 100* and 103" E , and tachycardia 
out of proportion to the pyrexia are the usual symptoms at the 
onset The fauces are injected, and, after the first few hours 
the tonsils either present a dean intensely red apjpearance or 
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upon human immunes and non immunes imtil a suitable 
dilution for routine use la amml at A usual dilution is 
1 m 1,000 A “ skin test dose *’ consists of 0 2 c c of such a 
dilution injected intradennolly into the skin of the forearm , 
since “ pseudo ” reactions are rare, a control injection is usimlly 
omitted Readings of the results, which closely resemble those 
of the Schick test in appearance are possible in tu elvo hours 
The smallest reaction is to be lead as positive TJiose who 
give a positive test are considered to be susceptible to scarlet 
fever, t e including the rash Iftlic test be negative, immumty 
to the nsh producing toAin but not to tonsilhtis, may be 
presumed • 

The percentage of susceptibles m the different age groups 
closely corresponds, m cluldren, to the percentages of Schick 
positive reactors In adolescents, however, the two curves 
begin to show considerable variation The percentage of 
immunes to scarlet fever in these older age groups is higlier 
than the percentage of immunes to diphtheria The inference 
IS that many more people become immumsed tt> scarlet fever 
toxm than to diphthena as the result either of mild unrecognised 
clinical attacks of the disease or of small repeated immunising " 
infections The great majority of persons who have had an 
attack of scarlet fever at any time give a negative reaction 
The reaction is positive m 80 per cent of cases of scarlet fever 
during the first three days of ^e attack , later, skin unmumty 
IS produced and the reaction becomes negative 

{b) The SchoUz-Charlton Reaction — ^The reaction of the 
tissues to scarlet fever toxin is to produce antitoxm This is 
present m the blood of the scarlet fever patient for the first 
time about eight days after the appearance of the rash, and 
raaj be detected for many years after the attack The blood 
serum of a convalescent injected vttradermalli/ into a recent 
scarlet fe%er nsh ivill produce local blanching (the Schultz 
Charlton reaction) in from six to eight hours Usually 0 2 c c 
of a 1 111 10 dilution of scarlet fever antitoxin is employed 
Although a po'iitjve result is pathognomomc, bngJit but late 
rashes or recent faint ones maj fad to blanch, thus hmiting the 
practical value of the test 

Treatment — Scarlet fever antitoxm has a profound effect 
upon the toxa’mia of the disease The dosage ranges from 

3.000 USA units intramuscularly for the mild ca^ie up to 

30.000 umts intraienousUj for the severely toxic form 
Earlj administration is all important Within twelve hours, 
temperatiure and pulse rate fall the general symptoms of 
tossemia abate or are abolished, and the rash fades , desquama 
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scAULur rnym 

tion IS miiimul In toxin t im*^ tho rffotfs nm ilmnulu 
Anfilotiri Iui« no (hr<rt cITctt on tlio («ptn) fcitiins 

of tin fof uliicli **uljiIionatimU s (m / c p 70) jvro 

nulir itcil 

Tho jvvtjont BhouUl Ikj I opt In bo<l for at leant ft fortni;;ht 
or lonccr in tho more BQ\er«> Milk tliol fihonltl Ik, 

until tlio tem|K«inturo hna fnlkn; fwh oin! mmooil inrit man 
then lx* ndilotl Ihoro Is no ftdvnntngo tn iiminfiumn^ ft nnlk 
<het for thitxj nooka, ofl uflx fonnerh ndiittxl, uith ft nit.« to 
loa.-romng tho incitlonro of niplmtu An rnrU ntum to a 
mixed diet docs not incn-osc tho froqiienr;^ of ihw comphtntion, 
tho management of which m no wav diffcw from that rerpiirt i 
lu ncut<j ncpimtis of oilier caunation \ciito poKnrthnUs is 
rhoutnatio and na|>omU to naho^lates Ikiraantciia iiua l»o 
rcquinxl for otilw inwliii 0-<teom\ehtia of tho maatoiil luul 
Jong l>oma demands jirompt miixical mi o-siirts 

Mode ol Spread and FrcTcntlon — Scarlet Aver is u tliMin 
ofnlatuclj low mfcttuita Close jiorsojnl contact n iisunll\ 
neccfisirj for lU spread, but ncxntlj aoiled ntiiclMinaj comscn 
infection Manj outbreaks os the result of drinking’^iuA ctcxl 
milk bftto liccn roenrdc<l, and tins pcyublo Boureo of infection 
nnwl bo cbmiufttwl Coiuftlrsi-cnt and "litnltliv” camcn 
ftro numcroiL'i The couMilescent tamer ma> gt\c rie to 
“ return ” cftses Tlio speoiGo orgaiasriw jxirsist m tlio throat 
for at least four weeks and isolation should thireforo bo mam 
tamcil for lias period Desquunation ina\ l»o ijafcl^ ignored 
but nn,\ breach of mucous mcmbmncK, rhinitis or otorrhaa 
should he rtganlcd ns po^Mbl^ infucliao until tho ciasftl 
organism can Ihj bIiowii to Iw ftfiscnt Concurrent <Iismftction 
is )m]>ortant Terminal dbunfiotion Bhotild nUo l>o earned 
out 

Tho Pick te«tBlioiilil lx? jH-rforinofl on rout arts .Su^Ltpt^bIe•^ 
ma> he jvMstifli/ irnmuui'KKl b\ tho injection of 1 ''00 to 1000 
USA units of Ncark f foaer untitoxm J*rr/lcction js pci unvl 
Within tWTnf5 four honrH and tastv foe from ten io fyttrtecn 
daas but no longer 

Actao immunisation mnj bo comctl out b> tho injection 
nt wccklj mtcraala of graded nuinlicrs of akm lest dosta (s t d ) 
of Bcarkt fever toxin lo pnxluco lasting imittunitj largo 
doMis nro nccc*.s.ira 'I he Pals begin witli tro and nicaa<xi 
stendih tip to 100 000 Htd m tho fifth and last injection 
Ilcacliona maj jiro\o trouhUsomc ftud diclato a modified scale 
Aetno immmiiti enduring rominonlj for acatral jeira is ao 
produetd m 90 per tent of Busieptihks 
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the situation of the membranfe The following are the com 
monest sites (a) tonsillar, (6) pharyngeal, (c) antenor nasal, 
(if) laryngeal Membrane may also occur upon the conjunctiva, 
the sfan, and wounds , diphthena of the middle ear is of 
uncommon occurrence 

Tonsillar and Pharyngeal Dtphlheria — ^The onset is fre 
quently insidious, especially m children There may be nothing 
to direct attention to the throat until the disease is well 
estabhshed, and this is an important factor m its imnec^sanlj 
highmortahty The diild appears to be poorly, pale tired, and 
dispirited The temperature is only shghtly raised, but the 
pulso is rapid and of low tension Vomiting is less common 
than in scarlet fever Examination of the throat by the time 
the practitioner is called usually shows a definite membrane 
In tonsillar diphthena tins is generally first visible upon one 
or botli tonsils as a patch of greyish wlute colour with wch 
defined edges The membrane is definitely growing upon the 
surface of the tonsil and surroimding it may be a zone of 
hyperccuua It is firmlj adherent to the iinderljmg tissue, 
but can bo pulled off and leaves a bleeding surface In phaiyn 
geal diphtheria membrane is more extensive, invading, in 
addition to the tonsils, other parts of the pharynx 

If treatment is delayed, the membrane tends to spread 
and its colour to become darker owing to the presence of altered 
blood, and later owing to necrotic changes There ma^ be 
clnracten-itic foster and oedema of tbe tonsils and uvula Some 
degree of cemea! adenitu. and penademtis, except in verj mild 
cases is usual In the hj-pertoxic or ‘ mahgnant ” typo of case 
this raaj be so pronounced as to give n^e to the appearance — 
alwajsof verj grave prognostic import — known as “ bull neck ” 
Albuminuna is frequent, but not constant, at tbe on^ct of 
diphthena 

Anterior Nasal Diphthena — Though frequently associated 
with faucial infection, nasal diphthena often occurs alone 
Owing to its insidious course it may pass unrecognised for 
perhaps weeks, durmg which period the affected child dis 
Lmiufttes the disease Typical nasal diphthena is characterised 
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jinrliculnrly of itulu‘»tria! tyjic, fxhilijt.'4 localjwd cpidcmio 
Urovnlcnc'o. Outbreaks in ^rliools nud institutions, once of 
conunoij oconrroucx*, nre now iiicreaHingly ob\intc<l by tiio 
imin«n{s.»(iou of (bo stixrt'ptibics. The ciiVnRc is mainly pttnii- 
Icnl (luring the wintor immtlis. Iiu'idonrv fulls (’liicdy uikui 
chiblrt'n «j» to the ngo of ten yeari*. Tbo number of caMJs 
octurrtng in clnldri'n from nge« five to ten rTcccdK tho'^o 
occiimng tn cluMffn umlcr ft fact olnlously corrclatotl 
uitb tbo incrt’a-scil opjKutijnilicH for infiv (ion occurring in those 
of ticbool ngo. Dijilitbcrift is luiwmmon in infiinlfl umlcr one 
year oM, but the innxinium coho fatality o(cun* in children 
under H\o jears of age. /n children under ten ;,cnra of ngo tbo 
se^cs an* fairly equally ftiTeetod , alKj\i* that age females 
prciHinderate. 

Bacteriology. — Tbo Coriftidtacirnum f/ijdW/icrhr (Klebs- 
I./^nier baeillus) ineludes tlm jrraii*, jatm/irdiut, and nnV»» 
ftlroins. 'J ”})0 latter is tbo leant virulent and js fcomothnes 
a\ indent and, if eo, incapable of causing tbo di«caM*. Tbo 
bacillus is found In Iho falFO meiiibmnu clmmclerNtic of tbo 
disoAM', ond in (lio (broat nnd nose of con\ali'scrn(fl and of a 
projKirtlon of licallby jK'oplo, 'flio organism is a non-inotdc, 
gmm*positivc, non-sporing aerolio ubicb pnxlucrs a «»lublo 
exotoxin iK)vos.sing iqxjcial aflimly for heart inu«clc and nercous 
tUsuc. 

Palholofry*— llir faUo inembmno varies in apj>camnrc nnd 
tluckncM according to ita'nge nnd situation. It occurs in its 
most typical form ujKin the tonsils, tbo pillars of the faucca, 
uvula, nnd soft palate. It occurs nlao ujion the epiglottis, nnd 
may extend witlun the larynx partially occluding the glottis. 
ITio trachea nnd bronchi may Iw invaded, nml the membrano 
may bo detached from these stmeturrs in the form of a cast 
or mould. The membrane itself is the result of a combination 
of fibrinous exudation from, and necro.sis of, tJjo BU])crficial 
layers of tho underljang mucous membrane. 

Bronclio-pncumonia is n coraraon tenniiml event in tlio 
larjTigcal fonn, either ns the it^ll of tho direct spread of 
membrano doivnwards or of infcclion by soeondaiy’ organisms. 
Although generalised, the cffecta of toxin upon tho muscular 
nnd conductive tissues of the heart are most oWdent. Tlio 
naked eye changes arc those of acute myocarditis. Jlicro* 
acopically, tbo buiullc of Ills (nuriculo*vcntricular bnmlle) may 
be seen, on oce.asion, to bo virtually dborganised. There aro 
no cliaractcristic nnlcd-oye changes in nen'ous tissue. 

lacabatlon Period. — UstmJIy from luo to four days. 

Clinical Types. — ^Diphtheria may be classified acconling to 
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the situation of the jnemhtanfe The following are the com 
monest sites (a) tonsillar, (6) pharyngeal, (c) antenor nasal 
(d) laiyngeal Membrane may also occur upon the conjunctira, 
the slan, and Wounds , diphtheria of the middle ear is of 
imcommon occurrence 

Ton^Uar and Pharyrtgeal Dtpktkerta — The onset is fre 
quently insidious, especially m children There may he nothing 
to direct attention to the throat until the disease is weU 
established, and this is an important factor in its unnecessanly 
high mortahty The child appears to he poorlj , pale, tired, and 
dispirited The temperature is only slightly raised, hut the 
{)ulsc IS rapid and of low tension Vomifmg is less common 
than in scarlet fever Examination of the throat by the time 
the practitioner is called usually shows a definite membrane 
In fonsiUar diphthena this is generally first visible upon one 
or both tonsils as a patch of gre3n3h ahito colour vith well 
defined edges Tho membrane is definitely growing upon the 
surface of tho tonsil, and surrounding it may be a zone of 
hyperxmia It is firmly adherent to the underlying tissue, 
but can be pulled o2 and leaves a bleedmg surface In pharyn- 
geal diphtheria membrane is more extensive, in\admg, in 
addition to tho tonsils, other parts of the pharynx 

If treatment is delajed, the membrane tends to spread 
and its colour to become darker owing to the presence of altered 
blood, and later owmg to necrotic changes There maj be 
characteristic foetor and oedema of the ton^ and uvula Some 
degree of cemcal adenitis and penadenitis, except m very mild 
cases is usual In the hj'Xiertoxic or “ malignant ” typo of case 
tlus maj be so pronounced as to give nse to the appearance — 
always of \ erj grave prognostic import — known as “ bull neck " 
Alhummuna is firequent, but not constant, at the onset of 
diphthena 

Anterior Nasal Diphtheria — Though frequently associated 
vath faucial infection, nasal diphthena often occurs alone 
Owmg to its insidious couree it may pass unrecognised for 
perhaps weeks, durmg which penod the affected child dis 
semmates the disease Typical nasal diphtheria is characterised 
by a yellowish, blood-stained discharge from one or both 
nostrils Examination within the antenor nates may reveal 
a patch of membrane on the inner or outer walls, or the nares 
may be occluded by the presence of membrane Often, however, 
the membrane may he situated too far back to be seen by 
ordmary methods of examination Erequently the skin below 
the nostnls is exconated The child, although not dcfimtely 
ill, IS usuall} out of condition A foreign body m the nose 
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inaj pnHtiico a !)1(xkI Btainwl nnaal dmcliargo A^hioh «ia> 
Bumilflto naaal diiditliona Occaaiormllj , too, tho dincaao inaj 
anso m conjunction \rilh a foreign JkxIj 

•torvnjfoZ Diphlhfrta — Tlus luaj l)o pnmary, but more 
often It ia aecondari’ to tho faucial fonu Tlio Rjmptoms aro 
cau«o<l h} mothnnicil nhainiciion of tho glottis h} mcnibrano 
and mnanlrantor^ Huelhng Tlic condition is most liable to 
occur in cluMrcn under fivo jeara of ago In infanta tho onset 
of obMons hr\ngeal obstmction inaj lio mpid, in older 
children there la uannlU a phase of nois\ haathing inth a 
hamh ' croupj ” eongh /n*jiimfory sltulor occnni As tho 
condition ndiances insjnratoi^, emhaimssmcnt liccomos urgent 
tho nccesHon inusclca of rcspirttion como into phN , and there is 
rcoesaion of tho Imrer nbs Ci'anosia, (nclucnttha, ainl rc»t 
Icsflncas aro prominent a^mptoma An) eonsidcmble degree of 
obstruction rendcra sleep tmposaddo and tho patient bccomcH 
tnpidl) exhausted If no relief ts a/Tortfed, death taKes plaeo 
from asphjrxia 

Complications — ^Tlio oomphcalions of diphtheria, uith tho 
exception of broncho pneumonia tn tho Jarjngeal form and 
the nro i»03t*diphtlicntio hemiplegia, aro duo to tho cfTocts 
of tlio toxin upon heart iiiuscio and iiorxons lis.sucs Pamlj’sis 
duo to diphtheria max commence alKuit tho second or third 
week or Iw delaj-cil considonblj later In tho hjpcrtoxic 
1 ) 7*0 canliao f uluro and pamKnw occur earlr 

Canltac luvoitonent — Mvocardml damago vanes groatU m 
degree hut is tho commonest cau«o of death ‘ Karl) ” canhae 
fiiluro ma) occur as tho terminal phaso of tho initial goncnhseil 
toxTHiia ‘ T«nlo ” canlmo failure ma) occur at nnv tirao after 
tho initial phaso has jiasscd, most eommonl) about tho fifteenth 
dav It 15 charactcn««l In twni/my, Biihnormal tompemture, 
cpigastnc pain, an nllcralion m tho character of tho first 
heart sound, and cnlargomcnt of the liver Heart block ma) 
occur at any stage and ma) bo transient , it is cajiocinll) 
common and Rcnous in degree in lato carthac failure Vomiting 
IS a danger signal , death ma) follow in a few hours or a 
fow dav a In ‘ conv nicaccnco ” extra B)*8tolcs ma) occur hut 
in themselves arc of no prognostic significaneo , ns occasional 
hcmlcLs of more serious lesions the) should ho reganled with 
caution 

Tho following alone or m anj comhitialion aro tho com 
moiicst varieties of diphtheritic paral)ws the pathogenesis of 
which IS distus,seil on pago *>77 

Poiofaf— -This 13 uauall) tiu) earliest ns well aa the 
commonest , tho signs aro nasal voice, regurgitation of fluids 
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tlirougli tho rose, loss or limitation of movement, and amestbcsia 
of the soft palate The condition is usually bilateral 

Pharyngeal Paralysis — ^This is an extension of the palatal 
paralysis and is mdicated b} -dj^phagia, a charactenstio 
pharyngeal *’ cough, and the eswipe of saliva from tho angles 
of the mouth 

Ocular — (a) Exinnsic strabismus is common, ptosis rare , 
(6) xntntisic paralysis of accommodation wluch is subjective 
and of short duration is relatively common, but m cluldren, 
at least, often passes unnoticed, though adults may find them- 
selves unable to read small pnnt The pupils contmue to react 
to hght, and frequently to accommodation also 

Intercostal Paralysis is shoum by immobihty of tho coatal 
walls during respiration, associated uith increased respiratory 
excursions of the upper abdomen 

DtaphragmaUc paralysis is the most fatal typo There is 
partial or complete immobihty of the upper abdomen, together 
with mcreased respiratory excursions of the costal walls Tlio 
mortality from this type of paTafr*Bi3 is very high , if combined 
with intercostal paralysis tho outlook is virtually hopeless 
Paralysis of the diaphragm may be of short duration and it is 
occasionally possible, by tho continuous administration of 
oxygen and artificial respiration, to tide tho patient over the 
period of its duration Iho use of some typo of “breathing 
machine ” has greatly improved tho prognosis and has also 
shown that tho condition max endure for as long as two 'uecks 
with ultimate recovery Amongst the rarer forms of post 
diphthentic paralysis are adductor and abductor lanoigc-al 
paralysis and parc«es of various groups of muscles, eg , facial 
A generahseil peripheral ncuntis mvolvmg tho arms and 
legs may occur five weeks or so after tho onset of diphtheria 
It resembles other forms of penphcrol ncuntis and the outlook 
ns regards complete recovery is fa\ curable (vide p 930) 

Diagnosis — Early diagnosis followed by specific treatment 
13 all important if life is to bo saacd The majority of cases of 
diphtheria can and should be diagnosed upon climcal grounds 
Valuable time may be lost if patients ov ith su'«pectcd chpUtherm 
be deprived of treatment pending bactcnological confinnation 
Bacteriological investigations are imjjortnnt chiefly ns an 
accessory or confirmatory procedure The bacteriologist can 
rcjKirt onl\ upon tlio presence or absem-c of diphthena InciIIi , 
it is for the physician to make a diagnosis, to Ik* confirmed 1 itcr 
by tho bactenologist It must bo realised tliat tho presence of 
diphtlicna bacilli docs not necessanlv mean that the patient 
IS suffering from diphtheria In taking a swab care must bo 
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cxerciswl lo bco timt it m nibticd finniy o\ cr the BuapcctocI nroa 
!Nc<x11c 8S to saN , in cver> wso of true diiilithcria % irulcnt bacilli 
nro prMcnt in tlio membrane, allliough not nlwaj-B rcco\crcd 

Iho (iijfcrcntial (!taynn$ti of tongilhr and phinamgoal 
diphtheria maj bo vorj dinTicult Streptococcal tonsillitis 
jna\ produce n nicnibmrie nhich closely rosemWes that of 
diphthcna but m the fonner condition there is, as a rule a 
more olnious mflamnmton condition oftfio threat Vincent’s 
angina pro<laces nlcontion, sometimes dL«guieod b\ tho o\cr 
l\ing membmno Patches of thriuh m tho mouths of infants 
should rcadilv bo dLstinguishcd Its irrrgulnr distribution 
ui>on nn\ partoftbo buccil mucous inombrano dc id ululcnesa 
cas\ remo\nl, and tho presence of tho momha albicans aro tho 
clmmct<nstic diagnottio pumts 

As aln.ad\ note<l larjngeal diphthtna is usuiUj ‘•cof>n(!ar> 
to tho faucial fonn and this fact is an aid to diagnosis the 
condition Is pmctlcnll> coufincil to inrants and joung children 
It must bo dil7crcntiatc<l from Jar^nfftsmvf ^Induhis and tho 
^^bee?l^g of honchtnl <i*thna Sometimes tho Mjvero catarrhal 
lar\ngiti« occumngat the end ofthc prudremal stago of measles 
mn\ produce con^idcmblo lorjngcal oh'stnictiDn *?ca!ding 
fluids and irajwcted foreign lodiiN proiluco obhtniction 
Ruddenh a hiutor^ of tho accident is usually ohtninnblo In 
infants rctropharaiigoal nb«ceM is a im>« iblo source of error 
Among adults such conditions as Jnstena s>plulis or tuber 
tulo-sis are occasional^ misdiagnosed as larvTigcal diphthona 
Ihe combination of larjaigca? and hronchopneuiuomc diphtheria 
and tho pressure of onlargeil tmchcobrouLhial glands and of 
neoplasms gnes n«o to fitndor, •which is lioth inspiratorj and 
cxpiratofN 

Treatment — ^Tlio essentials of treatment consist in tho 
admimstration of an adequate dewo of antitoxin at tho enrhest 
possible moment and absolute rest in bctl Tho mechanical 
obstruction which occurs m larj-ngeal diphthcna maj , in 
a Wition, ncctssilato robcf b> intubation or tracheotomy 

Antitoxin was first emplojod in England m 1896 Its use 
Tsas attended bj a drimatio fall in the caso mortality from tho 
disease, which immodiateU fell from 30 per cent or more to 
20 per cent or Jess and Jins continued to shoa n progrcssi\o 
drop to tho present lc\cl of 5 or 6 per cent Other causes 
h i\o contnhuted but tho outstanding reason for tlio decline is 
uithout anj doubt tile increased cmplojmcnt of antitoxin lu 
adequate dosos Its ofTccts are seen in tho nlloviation of tlio 
tox'cmi'a and in the cessation of the spread and tho earl) 
separation of tho membrane 
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\VIieuever pos'iible tho highly refined globulin modified 
(protein digested) sen should be used Tliese products may 
contain 6,000 units or more of antitoxin mice Since the^ 
are virtually protein free serum reactions are rare 

Dosage — ^Dosage la based upon the extent and apparent 
age of the membrane and the mdications of existing toxa;mia 
The dose for a child must never be smaller than that for an 
adult Better results are obtamed from a large mitial dose 
than from repeated smaller ones Too large a dose is hardlv 
possible , too small a one easily so Give antitoxm on 
suspicion Beyond possible sensitisation, no harm can result 
if the suspicion prove ultimately to be unfounded Never 
withhold antitoxin whde membrane, however old, is still 
present The foUowmg approximate scale of mitial doses, 
increased later if necessary, will be found adequate except 
for the severely toxic ease which requires mtensive treat- 
ment — 


£xi«nt of membrane 

(a) 

One TonsiL 

(6) 

Both Tonsils 

(0 

Both Tonsils 
with 

Pharynx or liirynx 

Age of membreiie m hotm 

24 

48 

72 

24 

48 

72 

24 

48 

72 

ABlitoxm m 1 000 a of tmita 

8 

le 

24 


32 

43 

32 

48 

06 


For primary nasal diphtheria 8,000 to 16 000 units and for 
primary laryngeal diphthena 16,000 to 32,000 umta are usually 
sufficient, toxsmia bemg but sbght 

Route — Intramuscular injection mto the outer side of the 
thigh IS the best for routme practice Absorption is too 
slow after subcutaneous injection Intravenous injection of 
the whole or a portion of the dose is indicated if this exceeds 
20 000 imits Provided that the serum is given sloichj at blood 
heat administration being instantly stopped upon any sign of 
collapse it maj be injected undiluted into the vein Tho 
intraxientoneal route is an altematne m tho case of 30 img 
children with collapsed vans Oral administration is absolutely 
useless 

In laryngeal diphtheria, unless tho patient be obviously m 
need of surgical interference nhen first'Seen antitoxm should 
be given forthwith A steam kettle is often used Failure 
to improve within a reasonable tune, increasing stndor and 
embarrassment of the right heart, and restlessness indicate 
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tim nccc*wi{\ for mcclmnfr'il Btiotion through tho tlirctt larj ngo 
nooix), intul)atto» or tracluotomj 'llio first two procedures 
nro onh suit able for hospitnl pntetico , tho last !s tho inothocl 
to Ikj cmplo^TMl bj tho pmctitionor 

Once opemtion w decided upon, llio sooner it is performed 
tho liottcr 

Absolute red is essential Tho jiaticnt should reroom tint 
for n week nnd then l>o nllowwl a pillow a week up to three 
weeks , then After a week on a couch, walking mn^ bo begun 
crtutiousU In toxio eiu*eH it w cascntinl to givo glucose, 20 
grm in CO c c of iionual salmo lntrA^ enousl> , if possible, nnd 
then 4 to f> oi diluteti m IcmonAdo during inch of tho first 
ten dA\-R If not tolcmtcil b\ the mouth it must bo given 
reclall^ Cwnful watch must bo kept upon the heart nnd fir 
signs of pnmUuLs Pnlntn! and plinnngcnl paralysis maj 
ncccssitato nasal fecihng Lato cardiac fnitnre ls to he treated 
lij rusing tho fixit of the IkmI to obviate the oiiurrtiico of cere 
brvi nnaiuia, n return to ghicoso, intravennusK if jiossiblt or 
h\ thorettimi nndthoinpctionofnilrenahn A mmuto dose of 
morphia (ah to i\ gr ) hv p<Klen«icall> is frequently of the utmost 
\aluc m allaying the fatal restlessness nnd tho distressing 
somiting and epjgaatno pain of myocnnhal failure Alcohol 
nnd strvchmnc arc of doubtful vnhic in diphtheriu Niketh 
ninido (comtmnc) is of more u«o Pigitilis tends it^olf to prodneo 
liesrt block 

Tho palsies usually char up apontnncously , massage and 
clcctricAl treatment for tho arms and legs nro Bcldom required 
Conv ali’sccncc must not be humeil, and there must bo a 
cautious return to school or occupation 

Mode ol Spread and Preyention — ^llio earner plays an 
important part m tlio spre vd ofiliphtheria In induslnnl centres 
r> per cent or more of the iwpulntion harbour v mileiit diphtheria 
bacilli m the nose or throat, cither tcm|K)ranlv or over longer 
periods Such “ lienllht ” carriers may bo incubating the 
disease^ niai bo or liccomo immune, but are none tho less 
camera who nmv convey tho specific organisms to others, 
esjiccmlly m Rclioola nnd ilormitones 

After an Attack of tho disenso tho patient remains, for a 
varying period a “convalescent” lamcr Most patients 
undergo spontanoous bacteriological clenmncc by or before 
tho tunc thov aro thnicnll\ fit for discharge Tho earner 
stale 13 likely to bo maintained b\ an unhcaltiiy nasopharynx, 
and in such a case surgical rocaBurca afford tho best means of 
securing bacteriological clearance Btforo release of a patient 
from isolation it is usual to obtain two or tlux:e consecutive 
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negative swabtmgs from, the nose and throat at mtervals, 
preferably ofji week, Tlie organisms in the chrome earner 
state should from time to time be submitted to a test for 
Timlence There is no justification for segregating a earner of 
avtruleni diphthena baeilh 

The Schick Test discnnunates between those who are sua 
ceptible and those who are not susceptible to an attack of 
clmical diphthena , it is a test of anhtozic immuntly not of 
infeciion Diluted diphthena toxm filtrate is used containing 
m 0 2 c c one fiftieth part of the Tnln^TT^T^m lethal dose (MX D ) 
for a guinea pig This amount is injected mtradermally mto 
one forearm A precisely similar amount of toxin filtrate, 
inactivated by heat, is mjected mto the other forearm This 
acts as a control. If a control is not employed confusion may 
result because of the occurrence of p^udo-reactions doe to 
sensitiveness to bactenal proteins These are rare m childreu 
imder eight years of age, but m older children and adults 
less rare 

The following readings of the test are possible (o) Neyaltvt 
nothmg is seen on either ana except the needle pimctures 
(6) jPofi/jie the test arm shows an oval or circular patch of 
ei^hema, which later pigments and de«quamat^, the control 
arm nothing (c) * Picurfo ” {negalne) areas of erythema of 
identical appearance on both forearms disappearing m twenfy 
four to forty-eight hours Thii» is eqmr^ent to a negative 
reaction (d) “ Psevdo ” phts positive on both arms an area 
of erythema appears, but that upon the test arm is larger than 
that upon the control arm and presents an inner portion of 
deeper red m twentv four to forty-eight hours the control 
arm is clear and the “ p>^udo ” element has disappeared from 
the test arm, leaving an ordmary positive teat The pseudo 
plus positive test is the most difiicnlt of the four po'isible r^ults 
to read eorrectlr 

The Schick test properly earned out with reliable, recently 
diluted toxm, and correctly read, possesses a high degree of 
accuracy The results of the test show that only about 15 
jier cent of new bom infants are susceptible to diphthena, 
while the remammg S5 per cent possess temporarv immunity 
transmitted from the mother Within six months of birth this 
transnutted immumtv disappears, and the maximum percentage 
of positive Schick tests is found between the ages of six months 
and two years Among adults the percentage of SciucL pos>itire 
reactions is lower than among children, and is usually about 
30 per cent The poorer the circumstances, and the more 
crowded the environment, the higher is the percentage of 
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ncgnfivo rcftctora nt nit ages llm w duo to tlvo greater 
opportuiulics for tlio reception of eraull immuni-^mg doses of 
tho infection 

— ^Tiio detection of n non imnnmo slioulit Ijo 
fonowwl I)j Ins protection ngnuist tho di‘^,'»He linimini^iation 
rnaj bo (i) jvitfuc, (u) uchtf, or (iii) combined jwMiec «>id ortttc, 
ii*t rceentiv cinpfojcd 

(i) Pa^fivc 18 an cincrgcncn, mensuro smtablo 

for iimucdmto confnct'i 'iho injection of from WO to 2 000 
units of antitoxin cpnckl^ nftordH protection for a jicnod of 
tno or tlireo ncckv 

(n) Actnc /mmiiniiofion, tho procedure of choice, takes 
inudi longer to proiluco but has tho adxnntngo of endunng 
for at nn> rale soino xctirs It shouhl not bo regarded ns an 
craergonej measure hut nsaregtihrjirocodtiroforlho protection 
of Ruseeptihlo children coniparahlo to saccmation against 
Rmallpox TIio imjiorlnnco of immuni-sation is greatest m tho 
caso of children of [tro school ago but tho procedure fihould also 
l>o adopted for all susccpftblo cliihlrcn of school ago and also 
for adults sucli as liospital nurses who arc spcciollj exposed 
Snico most joting children aro Schick posKivo and thoroforo 
susceplihlo a prcliminarv teat max bo omitted in their case, 
but for older children and adults it should ahraxs lio dono, not 
onl> liocauso manj aro alreadx iinmuno and so do not require 
artificial immtitif*tation, hut bccau«o tho occuircnco of a 
l»scudo+positi\o reaction is an imlK-ation of sensitnitx to tho 
prophylactic {lule infra) 

Iho prophylactics U‘-cd in Great Britain arc toxoid combined 
with alum — alum pretipitated toxoid (APT) and toxoid 
antitoxin floccuhs (TAT) (loxoid is toxin treated oith 
formalin and thus depnied of it« toxic hut not of its fi|>ecifit 
nntigoiuc proj>crtic-» ) Botli aro iwtcnt prophylactics , API 
IS usually employed for childrt.n under eight among whom it 
proxokes but few reactions TAP is rc«cned for older 
children and adults since it mrcli gircs rise to reactions nt 
any age Por pscudo-t-jiositno Schick reactors and tho'o who 
ha>o reacted strongli to a small prchminarv dose of APT, 
TAP should bo iLscd If hail two do^cs of tho prophylactic 
nro nec-c'wary Suitable doses of A P 3 nro 0 2 c c and 0 3 
or Ofi cc injected intramuscularly at on internal of four 
weeks , of T A P , three doses of I c c at intcnals of not less 
than two weeks As a cheek upon results, Silnck tests should 
bo dono three inontlus after the last dose Positive reactors 
receive a further injection, and this is also ndxisnhlo for young 
children attaimng school ago Ko certificato of immximli/ 
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should be issued unless a recent Schick test is knoini to be 
negative 

(ill) Passtie and AcUv^ Immxinimhon — Clinical diphtheria 
has been treated successfully by a combination of antitoxin and 
toxoid the antigemc stimulus of the latter augmenting the 
antitoxic content of the blood Decently, combmed active 
and passive immunisation his been advocated for the control 
of school outbreaks 


{MoTbtllt) 

ZEtioIogy — ^Measles occurs all over the ivorld and is endemic 
in large cities irhere, m alternate years, it assumes rapid and 
wid^pread epidemic prevalence Commencing m the late 
autumn, the height of the epidemic is usually attamed during 
the first quarter of the year , by the end of the second quarter 
the epidemic ceases Among cMdren under five and especially 
under three years of age, concomitant broncho pneumonia is 
the cause of many deaths , over the age of five this comphcation 
IS much less common and mudi less fatal Infants under 
three months of age very rarely contract measles Smce few 
reach adult life without having simered an attack, with resultmg 
active immunity, the mother, as a rule, confers placentally 
transmitted passive upon the infant This immumty 

persists for the first three months of life It then wanes gradually 
and by the eighth month, or earber, is at an end Thereafter, 
the infant is highly susceptible to measles 

Bacteriology — The causal agent of measles is a filterable 
virus Common concomitant organisms to which tlie com 
phcations of the di«5ease arc due are the hTmoIrtic 
streptococcus the pneumococcus and the B tnjluenza: of 
Pfeiffer 

Pathology — ^There are no post-mortem changes charac 
tenstic oT fhe disease ‘Tne pafndiogical apxiearances autojsy 
are those due to the compbcations The chief of these, and 
the one most likely to kill, is broncho pneumoma 

Incubation Period. — Ten to eleven days to the appearance 
of catarrhal symptoms , fourteen days to the rash 

Chmcal Description. — The prodromal stage of me-asles lasts 
for three or four days It is a febnle catarrhal penod char 
actensed by congestion of mucous membranes and the presence 
pf Koplik’s spots The 
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pt)iipc<l together oa the tnnnthm Tlio i>cno<l of the ennnthem 
13 fnlfowed timt of tho exouihem or rwh 

Tlio child nt firat poems to lui\e a cold uith sneezing and 
running at (ho ojes and nose na prtimment fealuroa , photo 
phobia cpistaxis, and diarrhoea maj occur A f-u houre after 
the om-et tho temperature nscs to between 09 * 100 * T Next 
da^ tho catarrhal conditions p^retst and a sliort, hard cough 
develops Tlio tcnijirralurc continues to nac, with slight 
remissions, up to perhnjw 104 “ V , until tho full dorclopmcnt 
of the msh OnU when this begins to fade docs tho temiiemlurc 
drop cither gniduall} or inth eoino suddenness 

On examination of tho buccal cavitv during tho prodromal 
stage, general reddening of the mucous membrono will bo 
noted with jiCThaps a hlotcKv appeamneo of the soft palate 
Most important, as fioHj jtnlfiogtfomomc of iht diatatf, « the 
presence of Kopbk’a sjKJta 

KopUL'ii Spolf —Tlic^o arc to !>e detected m more tlian 00 
j'cr cent of casea of measles cxammeil m tho prrxlromal stage 
Thej maj bo present as loug os five daj*a before llio opiKarance 
of the rash, and are thus not onl> of diagnostic but of prophj 
lactic inuxirtancc as their detection permits of tlie carl) segrega 
tion of tho patient with the ccrtninlv that he has measles 
Kophk’s «i>Qte are ncarh nlwavs bilatoral Ihoj appear 
upon the buccal mucous membrnho nt the love) of tlio prcmolar 
teetli ami around the pajuUa of Slcnsen’s duct (parotid duet) 
'llic^ must Ik, sought for hi gentjj rrtrncting tho angle of tho 
mouth with A spatula and examining in oblique light, prcfcrahl} 
dailiglit Koplik’e p|»otfl arc wiado «p of a central iKirtion 
which has Ikjcii likened to a gram of salt m apiioaranct set 
upon an crjthemafous Inso 1 lio ajwts ina\ l )0 few m numlier 
or eo closelj act ns to giv o the mucous niembrano of the afTocled 
area tho ‘ malt " njiixiaranco of ground glass Thci arc 
detachable with ihnjculli Tliei bn\o usunllv disip|warcd b\ 
tho time that the rash is full) dcvtiopcsl 

The. Pa^h —Tlua first appears at tho junction of the hair 
with tho forehead and liclund tho cars It siireads in regular 
onlcr over tho face, trunk and limbs palms of tho hands, and 
soles of tho feet Tlio pTUtinrj lesion is a macule or moculo 
papule tho size of a lentil or smaller and of dull reddish colour 
Tlic individual macules as thej appear soon coalesce into 
blotchy areas which frequently present a crescentic margin 
Tho skin IS nonnal lictvvccn tho blotches hut these maj become 
confiuent ov or aomo portions of tho bod) , giving tho apponranco 
of an ciythcma suiicrficmU) resembling that of scarlet fever 
Tho rash having attained its full dev oJopmont, winch mn) take 
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t-n-enty-four to thirty-six hours, gradually fades, leaving blotchy 
staining Tvhich is at first purplish and later brown in colotu. 
This staining is usually most marked upon the abdomen. 
Desquamation of brann}' tj'pe occurs. Prodromal rashes of 
either scarlatimform or morbilliform typo are not infrequent 
and are irregular in distribution and fleeting in character. 
Sleasles may be confined to the prodromal stage, the rash never 
appearing, or the rash may abort. Hiemorrhagic measles is 
fortunately rare , it is mvariably fatal. 
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Fio 1 — Temperstore Chart of an fJocompLcated Cuo 
of Ueftsles in Child o! 2^ Years Cxpcmzro to infection 
vrM eleven days before onset of symploiiis 


Comphcations. — The enanthem of measles affects the 
mucous membrane of the whole of the respiratorj’ tract. A 
moderate degree of hoarseness at the height of the stage of 
enanthem is not imusual, and some degree of bronchitis may 
be regarded as a normal feature of the disease. 

The chief comphcations of measles are as follows : — 

\ Vi. aa, tra. iRfRSSiOT. csf 

the looser ribs may occur towards the end of the prodromal 
period The condition, although it may appear alarnung, 
commonly subsides as the rash develops. Laryngeal diphtheria 
as a secondary' infection may occur at any stago of measles, 
and must be rhfferentiated from the catarrhal form 

2. Broncho-Pneumonia is the chief and most fatal com- 
phcation of measles, while lobar pneumonia is much less 
common. Empyema may follow either. Failare of the 
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tcmpcrrtturo to M\ after tli© full appoAronoo of tho riwh 
fihouUl lend to a cnrcful cxAmmatiau of tho lungs and tho 
cAr*<lnims 

t ra/iTi/H duo ]R)isiUlv to inrcrtjnn of the houel hj muco 
pus which Iiftfl licen 8un!Io%e<h occur in infants early or 
late and add to the graMtj of tho illness 

J Ocular ComplteaUon* — «Tlio conjunctivitis of tho pro 
dromnl stngo is eonimonh Assomted with photophobia 
rhUctcnulnr conjuncUMtis ami lorneal ulcers losMiig opacities 
am not uncommon particulorlv m debilitated children as nro 
hlopharitis ind bUcs 

tJ Olitti Jfrdta, occurring m t!io course of racaalca ls one 
of tJio commonest causes of deafness or deafmutism in children 
Careful watch for ma^lauUfts is essential 

0 Cnnerum Oritand iVowa nro tJio tenns applied too rapid 
gangrenous dostnictioii of the tissues of tho check and vulva 
ns|>ccli\el\ Iho infection, which is Bimilar to that causing 
\ incent’e Angina (ude p '■ft2),rorcU deems except m neglected, 
dchiliiatod cluldren Tix>Alc<latonco, tho conihtion may re&poud 
to local npplicnlions of neoarsphcnnimno m gljcorino later 
injections of this dnig ami excision of tlio n/Toctc<l tissue ma) 
bo ncccswir^ 

7 EncephaliUa similar to that associated with other 
ftcuto infcctiona (tide p 8t2) lias occurrwl m some recent 
epidemics 

Measles niaj Iw aRSociatod with whooping cough or dipli 
thena, less commonlv with scarlet fever Like whooping eough, 
measles maj^ initiate puJmonnn fibrosw or light up a latent 
tuberculous focus 

Diagnosis — In the catarrhal stage tho detection of Koplik a 
spelts clinches the diagnosis These must not bo confused with 
aplitJious patches, or sinall ulcers of tho Imccil mucous mcm 
hmno of dental or gastro intestinal ongm 'liio bcv ore catarrhal 
laryngitis winch ma^ occur towards the end of tho prodromal 
period IS not uncoranion!/^ dia.gnoscd ns larvoigcal diphtheria 
(ride p 17) Tho rash of imnslcs has to bo distinguished 
from tho o of rubella and scarlet fever Tho rash of scarlet 
fever do<^ not occur on tho face in punctate form, and the 
circuraoral region is always spared On tho arms and logs 
however, it is Boraotiiues coarse and almost blotchy, and may 
be confnseil with that of measles In rubella tlio colour of tho 
rash IS distinctively pink (tide p 10) Occasionallv, a serum 
rash may have a morlulUform character but urticarial wheals 
nro practicallv always to ho seen upon some portion of tho 
body Certain drwj rashes, notably tiiat duo to copaiba may 
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be confused The tongue in measles may, on occasion, closely 
eunulate the “ strawberry tongue ” of scarlet fever 

Treatment — ^Bed, an abundance of fresh air, an aperient, 
and light diet until the tmnperature has settled are the mam 
requisites The hygiene of the mouth, nose, and eyes is of 
great importance If the cough proves troublesome, some 
simple sedative mixture is indicated Cbmplications must bo 
treated as they arise Sulphonamides are indicated for tliose 
due to seconder} bacterial infections , these are due chief!} 
to h8emol}tic streptococa 

Mode of Spread — With the exception of chickenpox and 
smallpox, measles is the most infective of the “ fevers ” The 
maximum degree of mfectmty is present m the Jirodromal 
stage At this stage measles may not only be conveyed by 
personal contact, but may be spread for short distances through 
the air, e g , from bed to bed The buccal and nasal secretions 
are highly mfective during the catarrhal period, but infectivity 
rapidly wanes after the appearance of the rash, and by the 
time that the latter has faded may be considered to have 
ceased Articles freshly soiled by secretions m the early stages 
of the disease may transmit infection 

Prevention — ^Unfortunately, the prodromal stage of measles 
is rarely recogmsed except in institutional epidemics W^en 
once the rash has appeal^ and the disease is recogmsed it is 
too late by the isolation of the Bisl case to prevent others 

Smee measles is very much Jess fatal to children over five 
years of age, any method which will postpone the almost 
inevitable attack until infancy has passed will result in the 
saving of many lives Tlie virus grown on chick-embr}os, 
lias been used for active immunisation upon a small scale with 
a measure of success Injections of the 'pooled serum of 
convalescents or of adults who hove had measles, parental tchole 
blood, and placental extract (human immune globuhn), although 
Without specific therapeutic value, are successfully employed 
for either of two prophylacUc measures — (o) Sero-pTetention 
injected within, the f.r8i days after exposure, human serum, 
by conferrmg temporary passive immunity, prevents the attack 
m a high percentage of those exposed and mjected , (6) serg 
altenualion serum mjected from the sxxth to ninth day after 
exposure does not prevent but modifies the attack Unless 
too highly modified permanent active immunity results from 
tlus modified attack 

Donois must be shown to be free from sypliiEs and 
their serum must be pooled and tested for sterility by the 
bacteriologist Batches of pooled serum, especially adult 
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Bcnun, vary widely in jirotcctiro vnlue, Tlio daiiora must he 
yming ; senim derived from the elderly may have little value. 
In nny ease, nnd esiiecially for iireventio'n, adult Bcnmi ii 


Cxpelvrc 





Km. 2.— I>i»pT»m cif aU^nuAtrtl l»j’ Injwfbti of Adnit Immuno Sfftim 

NoUi rn>long»^i IncutMlIon frri'id and attaoW of (riding iwTcntT, rwulting In actiTo 
Immuniij. 


inferinr to rrn'Ol i-nm’ntoHt'cnl w'lwn niul nhoolil 1)0 lujettctl 
in nt least jlonblc lIiod(»'*<‘. rjftccntal oKthirt (immune fjlolmlin) 
has npjiwxitnflfcly fho sanio x'rtiwo ns mltilt <cnim nrul, if 
/(tippVm of the Mffrr nre /trarilf, may rvpJaiv it. V}a(vnta} 
pxtrncl fometimen cn«f>cs tiicrnml reactions. I'or healthy 
ehihlrcN, ntlemmlion is lo !«> preftTreil ; forrithen*. prevention. 
The followinp fralo of doses is mipRCBtcd for elnidron under 
five jenrs of age 



P»jr» ftfltr Kipmurc. 


On# trt JItp, 

Kiz to Niu# 


I'rrvrnllon, 

AUpnosUniL 

Allfnu\llon cnl/ 

ConnIcMvni . 

6cc. 

:5cc 

C c c. 

AdoU Imtaunn . 

10 .. 

6-0 H 



10 .. 


The do-Mj of piacenttil extract is 2 c.c. for tluldirn up to tuo 
years of nge. This dose j# increa«e<l by p c, for eneb xear 
of age up to n maximum of 4 c.c. 

Vnrcntnl uholo blootl may bo withdrawn from cither parent 
x^ho may l>o immune and injccte<l intramuscularly at once. 
Tlio dose for aheniia/ioa in children under five is 30 c.c. ; 15 o.c. 
into each buttock. 

TIvo dLscoso is in its most highly infective period during the 
wholo of tlio catarrhal period, and i.solat}on commenced only 
when this period has passed is of greatly diminished value. 
A jwrioil of isolation of nine daj's, from four days before to fixe 
daj8 o/(cr the ap|)carantxj of the rash is sutiKient Kxjwscd 
husccptibln children should Ikj Kept umlcr obscn’otion for 
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fourteen days, or seventeen da^ if serum prophylaxis has been 
employed, since attenuation may lengthen the incubation 
period 


RUBELLA 

{German Measles) 

31tiology. — Rubella is a disease of trillmg seventy and 
world wide distnbution In Great Bntam it occurs m epidemic 
form m the sprmg and early summer It affects children above 
the age of infancy and young adults The causal oi^anism is 
unknown The disease is much less infective than measles 

Incubation Period —From fourteen to nineteen days, 
occasionally twenty one days Common periods are seventeen 
or eighteen days 

Clmical Description —In children there may be no appre 
eiable prodromal penod, the appearance of the rash bemg the 
first indication of anything abnormal Adults, however, may 
complain of headache, shght sore throat, general malaise, and 
stiffness of the neck for twenty four hours or so before the 
appearance of the rash The prodromal penod, if present, is 
always of short duration Shght conjunctival mjection may 
occur, and occasionally shght coryza and cough Kophk’s 
spots are not present There may be a moderate nse of 
temperature to 101*-102® F which may persist for two or 
three days There is an increase of Turck and plasma cells in 
the blood 

The rash, which sometimes produces itching, consists of 
ptnJc macules ranging in size firom a pm’s head to a lentil 
and occasionally palpable to the finger, appears first, aa a rule, 
upon the face, mcludmg the circumoral area, next upon the 
trunk, and last upon the limbs This order is not mvariable , 
it may be reversed It is common for the rash to fade from the 
Bite at which it first appeared before erupting elsewhere The 
macules may remam discrete or they maj coalesce mto blotches 
which lack the crescentic marging seen m measles They maj 
remain discrete in one area and become conflaent or “ scarla 
timform ” m others The rash is usually most tj^iical upon the 
adductor aspect of the thigh and upon the dorsum of the foot 
The colour of the rash, whatever its tj-pe and distribution, is 
neither the dull red of measles nor the bright red of scarlet 
fever, but definitely pink By the second or third dav after 
its appearance the rash fades If it has been intense, faint 
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dHcoloratioiiH, ijwito diffcnnt from the staming left 
h\ the ine‘\sk«i rash, maj bo notc<l , those soon disappear 
lluro Tna> bo Fc«n^^ desquamation of "branny" t\TX5 
Palpiblo cnlarRcment of tho posterior reralcal nnd sub occipital 
glands nnd Kimclimos of the ntillarj, cpitrochlcnr and inguinal 
groups M common Ncumlgio and '* riioiimatic " pains and mild 
cncophalilia have occurred as complications Peatlis nsenbed 
to ruliclla are probabU duo to some concurrent condition 
Diagnosis — ^TJie diseases with which nibclJa is most likel} to 
Iks confusc<l aro measles, scarlet fc\er, tho ro^oolar rash of 
Fccondarj 8\ plulw nnd glamlular fever (infective mononucleosis) 

(а) — Tho dofmito proilromnl jxjriod of three to 
four <laj*8, tlio well inarkwl corvra, conjunctivitis nnd the 
Appearance of AophiLs spots during this penod should sene 
to prevent confusion v\ith rubella Tlio nwh of measles is dull 
red m colour, ns coinpiretl with tho pink of nibclln 

(б) Scarld Ferer — ^llic Bcarlatmiform plmso of ntbella is 
conatnnlU mistaken for mild scarlet fever Points m favour 
of the latter arc a sudden onset with sore throat nnd vomiting, 
tachycanim out of proportion to the pvTcxin and tho nppcaranco 
twenU four to thirty -flue hours after onset of tho typical rash 
commrncing at the neck and spreading in regnlnr fashion 
downwards If m doulit, tho ^chullr Cliarlton reaction should 
bo performed (ndr p 12), nnd swabbings from tho fauces 
plated on hlood agar (nde p 11) 

(f) Sccondori/ Syphihs — Tlio history, other signs of 
secondaiy svphtlLs such as snail track ulcers on tho fauces 
aloj>ecia, anamin, and tho Wnssermann reaction should prevent 
this aerj serious mistake Tlio rash of rubella appears first on 
the face, while m sccondarj syphilis tho face cscapcfl Tho 
rash of niliolla is somclimca imtating , tho cruiitions of 
secondarv svpluhs, on tlic other hand do not itch Both 
conditions arc assoemted with enlargement of groups of 
Ijmphatic glands 

JWa” iVP .R5»or.wkrd wjj.b jx 

n)‘«oohir rash Tho sub stcmoinnsloid glands aro tho'o IvTiicnllj 
affcctcvl Tlioj mav attnm the siro of plums In half tho 
cases tho spleen is palpable Tlicrc is no anTmia Tlio blood 
picture shows characteristic mortoojtcs 

Treatment — Bed, an aperient, nnd light diet for a few days 
constitute tho onlj treatment neccssarj 

Prevention — Itulwlla, owing to ita Jong incubation i>er/o<l 
nnd indefinite onset, mnj give nse to ndminislrativo difficulties 
in institutional outbreaks Tnfcctivity is of short duration 
Isolation 15 oiil^ necessary until tho rash has faded, five days 
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aro ample, as a rule Concurrent disinfection of everj’tlnng 
soiled by the patient is essential 


WHOOPING COUGH 

(PerfMSis) 

3Itiology — ^Whooping cough is now the most serious of the 
endemic specific infections of children livmg m largo towns 
Tins 23 due to (i) the high incidence among uifnnts, although 
no ago IS exempt , (u) the duration and debilitating character 
of the illness , and (m) the habihtj , at any stage, to concomitant 
broncho pneumonia (iv) the danger of permanent damage to 
the lungs The disease is most prevalent in the earl^ spring 
when broncho pneumonia is also rife , it tends to attain 
epidomicity over} other jear, sometimes concurrently Mith 
measles The l/amophtlu^ per/uasis of Bordet Gengou occurs 
in abundance m the iroplet spray expelled m the carlj stages 
of the attack, but is less easily recovered ns the disease 
progresses 

Ineabation Penod — Seven to fourteen da>s to the catarrhal 
stage The paroTj^mal stage commences from seven to 
fourteen da}s later 

Clmical Description — ^Typicall}, the disease presents two 
stages (i) a febrtle catarrlml stage characterised mainl} bj 
phatyngitis and tracheitis due to the multiplication of the 
specific and associated organisms After a week or ten days 
tins stage merges into (u) an afebnh stage of paroxj’smal cough 
produced by the sensitisation of respiratory mucosa b} a 
specific cndoneurotoxin absorbed during the catarrhal stage 
The catarrhal stage resembles a persistent common cold upon 
which is superimposed a harsh cough The coughs are at 
first single, but soon become ” grouped * and at length 
parox 3 ’smal The first paroxysm terminated bj a “ whoop ’ 
IS usuallj heard at night Vomiting after coughing is vtrv 
suggestive of whooping cough iKsforo the whoop apjicnrs 

During an uncompUcat^ attack the paucity of pulmonarv 
physical signs is throughout stnkmgly disproportionate to the 
seventy of the cough In infants and the aged the illness 
maj be confinetl to tlio catarrhal stage or no typical whoop 
mav occur In infants paroxj-smnl snee/ing ma\ jircccde 
follow, or replace entirelj the paros^smal cough 

Tlio paroxysm mav l )0 divirlcd into tlirco stages (i) a short 
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>n‘»iHmlfon (not constant) (ii) ft pones of aliort slmrp coiiglw 
\\hic!i ftpitciir to gitlior RiHxd niul Njolenco, nnd fiimll\, 
(ill) n long (imun titspimlton tin wulden cntr\ of nir into tJic 
cniptiwl lungs through a pirtitU^ closed glottis gi\Ls nso to 
tliocJmmcttnstiouhoop liu |nrox%-wnu'? tHqucnflv succotdcil 
\i\ the \omiting of muruH and food pirticlcs Iho mimltcr of 
paroxysms nhich nm alnais mom frequent nt night, rrm \nr> 
from ns man} lusTiflj loasfLW nstwoorthnss in the twenty four 
hours , tJiPir frequeuev and romploteniN.'i aro indicatioas of 
the ‘*o\rnU ami progn<iS of the ease Although nmn\ weeks 
ma\ elapse Ixfon' tliCN etasi enlml\,the junixvsms gradiiallv 
Ixconio incomplitc ftl\pical nnd oet nuoinl Sjino children 
retain tho ' Itabil of whooping long after they hn\e I'oisccl 
to lx either ill or infcttions 

A inroxNRTU maj come on quite suthUnls rmotional 
excitiment change of j>o-iluro ami pirticular!^ the swallowing 
of food, max auflice to hnng tm an attack During tho 
parexjum which oiico start* <! nothing ayails to stop there H 
inten«o m nous congestion of tho fire which itsaiiiiies an almost 
liloatcti npiwaraiu’c with cotijuncthal BufTusion and sometimes 
tpistaxia When the paroxxnminds th( child rapidly recovers 
Its onhnan apjKjaranco and Its equammili 

During tho expiratory coughs the tongue is projected 
nolentlv and reijcatedl^ orcf the Jower central nicjsor teeth 
In this way the frenulum lingua At lengtli becomes abruled, 
ftnd 111 some cases an ulcer is produced 

lk«»i<lc» opwtaxis, 9 uf/Conjuncitml litrmorrf iiyts are frciiuent 
Ix-'S common w bleeding from tho mcmi»mHn tympnm HTino 
plXRLs nnd liTmatcmcsis haac Ihhmi rtcunlcHl 

Complications — ^Iho complications of wluxjpmg cough arc 
more stnous and dangerous thnn tho dweaso itsilf lho> are 
as follows — 

Ilc 9 j xmlory — TJronciio pneumonia ib common nnd fre 
quontlv fatal in joiiiig children, lohar pneumonia is much 
fcM common nnpyemn occAsioniffy /ofibws ch^tor I ntpfi^ 
stmn of an> tjiKimay occur 

NenvtiJt — Conyailsions mtiy occur i/i infants and ^oung 
children Iho attack msually succcoila a paroxjsm Cerebral 
Jucmorrliagc may i>royo rapidly fatal 

Otitis Ufdia as the result of scoondnrx infection of the 
nasopharymx, maj occur as m mo isles anil scarlot foyer 

Ilcrma ami Prolnyfc — In tho uifmt the \iolcncc of the 
paroxysms may give nso to herni'e Increase m tho size of an 
existing umbilical hernia is common Prolapse of tho rectum 
raaj occur niyd bo difficult to control 
3 
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By far the commonest and most important complications 
are broncho pneumoma and convulsions 

\Vhoopmg cough and measles not uncommonh occur 
together Diphtheria, as a secondary infection supervening 
at anj stage, naturally increases the gravitj of the prog 
nosis 

Sequelae — Some degree of emphj'sema may persist 3Iore 
important is the occurrence of fibrosis and bronchiectasis after 
broncho pneilmoma or the possibility of activation of a latent 
focus of tuberculosis 

Diagnosis — Clinical diagnosis m the catarrlial stage maj be 
impo<5Sible A continued harsh cough which mcreaees m 
frequency and seventy from da 5 to daj, without adequate 
phasical signs to account for it is suggestive particularlv if 
followed bj vomiting The following accessorj procedures 
may afford assistance (i) Cough plates — Petri di«hes con 
taming a defibnnated prefcrablj hvunan blood medium, are 
expo‘«d 4 or 5 mches from the child s mouth m order to 
collect spra} (not sputum) dunng the act of coughing After 
mcuhation for three days the pearl hke colonies of H peTiuss\9 
may be discerned (u) Blood-count — Dunng the earlv 
pirojiysmal stage there is a high lymphocytosis (m) The 
blood sedimentaUon-mte is retarded , in other infections the 
rate is accelerated 

Gold and Bell suggest that a diagnostic triad of 
suspicious cough, lymphocytosis and a retarded sedimenta 
tion rate is peculiar to whoopmg cough Specific complement 
fixation and aggluUnalum roaj be demonstrated m a high 
proportion of cases but onl^ late m the disease Skin tests 
for specific alleigy are quite unreliable 

Before the cough becomes definitely p iroxj'sraal it ma^ he 
coufu ed with ordinary bronchitis \Mientheuhoopj&clefimtcU 
established there can hardly be room for doubt 

Treatment — The taking of food or dnpk mav start a 
parowsm followed by vomiting and thus the child ma\ bewiiue 
undomounshed Food must be given slowh m small quantifies 
at a time If a omiting is trouble'some it may be necc'isary to 
feed the patient imm ediately after a parosjsm as food is then 
usuallj retained 

The treatment of whooping cough is unsatisfactoxa If 
injected in the earliest stages of catarrh, vaccines or endotovins 
may mitigate the duration and seventa of the attack , injected 
only m the paroxysmal stage these preparations are uscle«3 
Some have clauned a measure of success for comalesccnt serum 
only, however if given i eiy earl\ 



36 INFEC7ITO0S DISEASES 

localising signs arc apparent Swelling of the parotid w first 
detected in that portion « hich bes between the posterior margin 
of tlie ramus of the mandible and the mastoid process At 
first quite slight, and onij appreciable to palpation, it rapidl) 
increases The resulting tension of the overlying tissues resulls 
m a characteristic uphftmg of the lobe of the ear Confirmation 
of the diagnosis of mumps may be afTordod at an carh stage 
bj the appearance of papilhtis at the onfice of Stensen’s duct 
(parotid duct), by tendeme»s on pressure upwards and back- 
wards belnnd the angle of the jaw, and bj the occurrence of a 
lymphocytosis 

By the third or fourth da\ from the commencement of the 
process the whole of the gland, including the portion overlying 
the masseter, lias reached the maximum degree of enlargement 
Adjacent tissues become oedematous , the skin is stretched 
and maj be shghtly reddened The disea'^o may remain 
unilateral, but usually both glands arc affected, successiroh 
or simultaneously \Vhen tho sweUmg is at its greatest, the 
patient OTpenences difficult and pam upon attemptmg to 
open his mouth Sahra, which at first dnbbJed from tho 
comers of tho mouth, becomes scanty, the mouth dry, and 
tho tongue furred The temperature may remain high for 
i week Tho submaxilhry and sublingual glands may ho 
imolicd During epidemics, ta«cs have been detected wJicrc 
the process has been confined to ono or other of these gland'*, 
tUo parotids escaping Associated enlargement of neiglihounng 
lymphatic glands is usually present Albuminuna is freqiiLnt , 
deafness is a common complaint during the height of tlio 
swelUng Tho enlargement gmdualU subsides, and in about 
a week or ten days tlio parotids lia^c returned to their normal 
sue Suppuration ncter occurs unlciNS secondaiy infection ha‘< 
taken place 

CereOral J/itmps ’ — In some cpidemu'* ii number of cii'^is 
ha\o at tho onset shown meiiiDgcal symptoms In tho menin- 
geal reaction of mumps clinical signs of meningitis are not 
conclusiio or complete Tlio cerebrospinal fluid is under 
prc&suro but quite clear, there is an excc‘*s of lympho- 
cytes , tho fluid 13 stcnio on culture, Tchlmgs «ohition is 
reduced Memngo encephalitis ma\ occur at any stage llic 
optic, facial, and auditory nerves may lie involved (Jceasion 
ally optic atrophy and ponnanent nt-ne-deafne&s result 

OrcAUw — Mumps is peculiar m that metastatic involve- 
ment of other glands, notably tbo testes, may occur In 
6omc epidemics orchitis is much commoner tlian in otliers 
It usuallv occurs about a week or ten days after the initial 
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pArntid nn<l na n nilc one tcaticlo ouK is nlTtoft-d 

rAcejitJonftlU orclnhs otcttM inmultaniona)^ fJic pirotiti'j 
and wrclv it ma\ be Ibo firnt or e\tn the (inl\ inamfi station 
of tbe (hsont-c Orclutis U nro Inforo pubortj, but common 
In adolescents and joiing men Icsticnlnr jnni and tenderness 
arc vcr\ he\cro nnd constitutional dislntbmco considcmble 
Jlotli tbo iKxh nnd the eptdnUnns ms} Ik? nlTtcteel, nnd 
ntroplu ina\ result In girls, fnistitis nnd rnrcK oOiihontis 
ma\ occur Acute jnnerentith occiimng a feu lln^8 nher the 
initial luarotid fittelbng, or much Inter in coiunlescenco, is nn 
uneommon but well recogni'-ed complication 

Diagnosis — In the presence of nii epulcimc of mumj>s (lie 
(Ingnosis can bnrdU Ik? m doubt Tlie apjtenrantv of a full\ 
de\eloj>c<l cawi w nnmistal able rnrolitis oeeasjojjalJ\ occurs 
in the courpo of otlier infections esi?eciftllj tjiihoid, nnd is 
nsnall^ enppuntiic In MilvuIicrV disease (ndc p tlicre 
18 clironio p\mmctnea1 rnbiigemcnt of nil the pivbvnra nnd 
laehrmnl gl »nds b ibvara calculus nnd tumours of the parotid 
Kua Ik? ensil) orcindeel An mercnsablo error, uhich irta> bo 
attended ba disastrous results is to confii ''0 the ‘ bull neck 
of matipnant dipblhcrn (tuh p li») with imimj>s One glance 
at tbo throat'uould PCt\e to present sueli a disaster TJio 
converw? mistake is also made 

Treatment — llod in a ncll aired room, a dose of csloniel 
followed b} a fialiiu aperient, nnd a light diet in a fonn vluch 
can pasiU Ik? swalloued nro commonlv nil tbat are nect“S 3 ar^ 
The hjgicne of the mouth i-s im|>ortnnt Tor orchitis a 
Buspensorj bandage nnd npphc,ilion.s of some soothing pre 
paraliou such na gUcenne of belladonna nm\ lo used 

Mode of Spread nnd Prevention — Mumps is comoved ba 
droplet infection, the diseiM? is not Jughlv infLctlao Tlio 
patient must bo isolattil until Rwtlhng of llio nffected glands 
has Rub«i{lcd for a ucok In pmctieo tins means nn aaernge 
jKTiod of i‘<olntinn of two weelrt from oiwet Jviin immune 
.tv Mxvirr pint lu yiinMiitmL,! 

ffir nf lea**} three weeks from tin rlite of the Issf Jnown 
e\j>osnre Contnrrenf di*.iiir<ction sif mhIi d bindl < uliiefs nml 
ntensils is imjxirtant 


S\ULLrOX 
(I ono/a) 

Smallpox occurs under nil chroatic conditions The discMo 
111 cndomio in parte of Northern Africa and m India The 
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West Indies nnci South Africa are among the endemic foci of 
a milder tj-pe of the discisc Smallpox occure in epidemic 
and, in tho past has occurred in pandemic fonn Iho last 
pandemic in 1871 72, caused 40 000 deaths in the Bntwh 
Isles In 1901 4 an epidemic resulted in some 4 000 deatlis 
in England and Wales Sinco that time tho mortahti from 
tho disease has steadily fallen m this country owing to a 
change in tho clinical t\'po Tho di'^caso shows seasonal 
pro\‘vlenco In countries of temperate climate it is a coll 
weather disease fewest coses occur m tho Biimnicr L 
Rogers holds that tho proaalence of smallpox in endemic centres 
13 dependent upon the absolute humiditj of tho atmosphere 
Low absolute humiditj favours while high cheeXs tho pro 
valence of the disease 

Tho causal agent is a filtcrablo virus and occurs as tho 
elementary bodies of Paschen in the vesicle fluid Guarnieri s 
inclusion bodies are aggregations of these Tho virus is identical 
with that of vaccinia {vidt p 44) ‘Jtrains of the same ^ irus of 
differing virulence gi\ o ns™ to clinical U-pcs of smallpox \ atj mg 
in seventy ‘ Tho viruses of vaccinia, alastnm (vide nifra) 
and of a sevoro case of confluent smallpox all alike act spocincali) 
to anti vaccina serum both m tho complement fixation and in 
tho agglutination test ’ (Merv>n Gordon) Thero are two 
chief strains of the Mrus (a) Eastern causing smallpox 
of tho classical tj'po (vartofo major) (6) Western, derived 
from the United States or from tho West Indies causing eases 
of ft mdd or relatiselv mild typo (ennofa minor or * alastnm ) 
This form occurred iii England and Wales m 1022 After 
Boveral jears of prevalence tariofa minor has temporarily died 
out in the British Isles 

Before \atcinatiou was available smallpox was a disease of 
children 90 per cent of tho deaths occurring m those under 
five years of ago In 1926 out of a total of more than 10 000 
cases only 8 vaccinated persons contmotod tho discaso under 
fifteen ^ears of ago whereas 4 840 uinnccmatcd persons ton 
tracted tho disease under that ago In tlie same \ear tho case 
mortality of this mild tape was only 0 15 per rent In the 
1901 4 outbreak of itiriofa major tho mnrtjilita ranged from 6 
to 'fO jKjr cent for all coses 

Pathology — Vpirt from the cutaneous lesions nothing char 
nctcnstic is to bo seen at autopsy M^ocanhi! degeneration 
Ls marked as it is in death from other toxic {irocesses Tho 
spleen ls onl irged and soft *'igns of fntt\ degi neration ma\ 
ho present in tlie h>or and kidnevs The lungs fiaqucnth 
show evidence of broncho pneumoma 
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Incubation Period. — ^ThJs h x-cn* constant in tvirio/n mnjor : 
twelve days to tlic onset of tho imKlronml stnRe, fourteen dap 
to tlio first ttpj»caranec of the eruption. 

Clinical Description. — (ti) Vano/ft tnajor, TJio pr«xfro»jai 
e%c of stnaliixj.t lasta for two or Bomotimes tliroo daj-s, Tim 
onset is tisuidiy, Imt not alwax-a, nhnipt. lleadnchc, vomiting, 
severe ]»ain in the hack and limbs, Bhivering, and marked 
jATOxia are wnimon at tho onict. Itetavntion of muscular tone 
oeenrs, particularly well seen in a cliaracteristic fattguc-d 
expression of tho face. Delirium may occur. Tho tompemturo 
Bteadily rises and may attain to 104® or 100* F. hy tho end of 
tlio second or Ihinl (lay, /Vorfromni rn*/iM pomotimes apj>enr 
and may l»o iietcchial. enihematous, or urticarial. Tiio 
pctcehial type, always indicative of a severe attack, invariably 
ap]x*ars in tho lloxtin's of tho groins, oxtending upwards ns 
far as the umhilicus, and downwards to somo two inches Iwlow 
Foupart's ligament, 'iho rash is most dense over tin's area, 
although it way extend up the ihlnks towanls tho axilla,*. 
Being petechial, it jxTsist.s for some days after the appenmneo 
of tho eruption proi)cr. Tho other prodromal rashes apjviar 
earlier than the i»ctcchial forms. Although chamctoristically 
patchy and (tecitng, thr.so mshes usually invarlo tho " bathing 
drawers " area, and may persist until tiie eruption of papules, 
and thou fade. 

Stage ol Eruption.— 1. Pupuhir S/aje.— Tho eruption oom- 
meiusjs to npjx?ar as a rule upon the third day. It takes two, 
three, or sometimes four dajn to cojnplctc its evolution. Tho 
lesioas aro at finit tiny wacules, wlilch noon hecomo papules, 
fct deep in tho skin and Hiirrouiuled by an areola. The focal 
lesions of smaliixix aiipear in a definite manner, which it in of 
tho highest imjwrtam’C t<r ob«on'o in order that a correct 
diagno-.is may become ix*asonably certain. Xnt only do tho 
lesitms apiK’nr in a deliiiite onler, but they attain a definito 
di.strilmlion and relative density foUowing x-ertain well-defined 
Inw.s which were nnrhed out hy Bioketts. 

In point of //wc of appearance tho lesions np|>enr in the 
skin in the following order: -forehead, face and scilp; wrists 
and the backB of the liands ; trunk, chent, back, and abdomen ; 
legs and feet. Tliey may also appear in the bucfc.-il cavity, 
c.s{)pcjally on tho soft palate, on the traoheo-bronchial mucous 
membranes, including the larynx, and occasionally upon the 
conjunctiva. 

In i)omt of ifcjwiVi/ the following distribution is observed. 
In tho first place, the iVsions of siimllpox tend to occur profusely 
upon any sites uhich have been irritated during tho ixfriod of 
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inciilmtion or wJuch have b-*en subjected to pressure , thej 
appear moat profu-.el^ upon c\posed parts and upon convexities 
In the fulh erupted papular stage the lesions are distributed 
ccntnfugally in the following order of decreasing densitj 
(i) the face , (ii) the wiista and backs o£ the hands , (m) the 
forearms , (iv) the back , (v) the feet and the extensor aspects 
generally The lesions occur mudi more sparsely upon areas 
of the skin which are normall} protected, such as the cheat 
and abdomen the inner aspects of the thigh the groins and the 
aMlIa) So regularly is the axiUa free or relatiielj free from 
the eruption in smallpox that Ricketts termed the phenomenon 
the sign of the axilla ” 

When the eruption of papules is complete, the temperature 
usually falls and the patient expresses himself as feeling much 
better The nse of temperature in the prodromal stage is 
due to toxsenua which does not always entirely disappear with 
tlie completion of the papular stage, but commonly does so 

2 Vesicular Siage — ^Gradually the papules become con 
verted into vesicles , associated wutU this change is an increase 
in the area and brightness of the areola which surrounds each 
lesion The vesiculation of the papules is completed in two 
days as a rule The apex of some of the vesicles maj show 
" umbihcation ’ If the wall of a vesicle bo punctured with a 
needle it does not collapse, owing to the multilocular character 
of the xesicle For some twenty four hours the contents of the 
vesicles remain clear , thei then become opalescent , tlus is 
the beginning of the pustular stage 

3 Pustular S(<ige — With the commencement of pustulation, 
the temperature, wluch has remained low smee the completion 
of the eruption of papules, ogam beguis to nse, and continues 
to do 80 until the stage of pustulation is complete This 
fiecondary nac is due to septic absorption The stage of 
pustulation takes four or five days to complete Tlie lesions 
swell up and assume a tense hemispherical appearance, the 
areola fades and chsappears> Upon the face, where the rash 
is most profuse, this swelling and associated cedema of the 
tissues results iti what may amount to obhtcration of the 
ordinary features and the patient becomes unrecognisable 
The constitutional syTiiptonis return with great seventy 

4 Stage of Destc'aUon — The pustules gradually shnnk and 
dry up, forming crusts or scabs which ultimately separate, 
leaving characteristic deep set pod s Tlus stage la of variable 
duration The separation of the scabs, and particularly of the 
‘ seeds ” ujion the palms and soles, may take three, four, or 
moT© weeks 



SMALL!»OX .jl 

(fc) Varioln viit.or (ntnHtririi) vnrti'W widt'lv in clinlral 
poverUy. O»sos have ocuitrwl indisli'n^iihfmhle in any rcai>oct 
from a 6e\crc nttnck of cl jvicil i?mn1l|*o\. ()n the other hnml, 
** inlluenra with spota ’* Inw not inaptly <l(-<crihcd most cases! 
K\pn in the unvaccinated, the pro<iromal illness inaj ho triflmp 
and the lesiom very spar-o. MorUlity in cither* vacciimtod 
or unvaccinatwl patienta » very low. Therv is a tenclencv to 
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jirolongation of the incubation i»orioil wliich may extend to 
hfteon days to the onset of pwMlromal nvmjitoms. Tlic latter 
although usually alight may Ik? severe, and in any caso form no 
guide to tlie probable profusion of the crujition. Prodromal 
rashes aro rare and, »hen they occur, erythematous. The 
distribution of tJie eruption Is identical uith that of ordinary 
8mall]K)x. The more leisurely rniption of the papules, svhich 
may apjKsar ujKin the face twenty-four liotirs earlier than upon 
the extremities, the more rapid matnrnlion of the lesions, uhich 
may bo unilocular, and the jnarkwl tendency to abort at any 
stage give a deceptive appearance of “cropping” uhich has 
Iwl to Confusion with cluckenpox. Secondary fever is slight or 
absent and the incidoiico of complications is low. In the 
nnvaccinated, smallpox occur* in form, but the 

attack becomes modified as tho result of previous successful 
vaccination. 

Moflififd smallpox (luriotoW) is ohnicnlly indistingnisbablo 
from variola fninor. In tho /brnier, modification results from 
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pirtnl immunity to n Mrwlcnt Rtrnin in tlic other it h due to 
n dcgrided mhis (Mnrsden) 

A further clftssification into dtscrele and confluent smallpox 
refers to the closeness ^ith which the lesions are set upon the 
face 

IIcBmorrhagic smaUpov is chametensed bv the extreme 
seventy of the prodromal toxajmia, the occurrence of petechial 
prodromal rashes and of generalised eij thcmatoiis rashes 
Rarely death max occur from toxcemia cither before the 
appearance of the papules or as thev arc ap]>earjng The 
papules are poorly formed and velvetj to the touch 
Haemorrhages from mucous membranes occur 

Comphcations — ^Tho important complications are the 
following — 

(а) Cardiac — ^Myocardial failure may occur at ana stage 
but most commonly during the phase of pustulation 

(б) Respiratory — Lesions occurring in the lar^mx may 
occasion oedema of the glottis Some bronchitis is iisiiol and 
broncho pneumonia is common 

(c) Nervous — ^Transient toxic encopliahtis nia\ eompU 
cato tho prodromal stage Cnccphalo macbtis pathologicalh 
identical witli postvaccinal encepUabtis (infra) max occur 
from five to thirteen days after the appearance of tho focal 
rash Peripheral neuritis and ps\ choscs e g melancholia are 
occasional sequeLoe 

(d) Special Senses — Some degree of conjunctivitis occurs in 
moat severe cases Keratitis followed b} ulceration and rapid 
destruction of tho globe with s^rapatlietic ophthalmia of 
the other eye may result in complete bhndness Otitis media 
is not uncommon 

Albuminuria is constant and suppression of unne mav 
result m uncraia Orcbitis is an occasional complication 
in severe cases and produces areas of necrosis in tho bod> of 
the testicle Boils arc common and mai bo \cr^ troublesome 

Diagnosis — 1 Prolromal Stage — Influenza is tho condition 
most commonh confused Other conditions causing mahise 
\omiting pvTOxia and more or le^s locahbcd pam are pneu 
monia and acute appendicitis The following diseases hare 
been tliaguosed as the prodromal stage of smallpox cerebro 
spinal fe\cr heatstroke taphus relapsing fe\er plague and 
malaria 

2 fniptiic Stage — ^Thc characteristic centrifugal disfnhu 
tion max be conlirmo 1 In an actual count of the lesions pre^nt 
uj)on the proximal and distal ixirtions of a limb or of tho o aliove 
a line drawn at the level of the no^tnU compared with tliose 
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upon ordimrj lines In the ease of kcntifis with perforating 
ulcer, prompt ctcision of tho globo mav become necessarj in 
order to prevent sympathetic ophthalmia Sulphonnmidcs 
ha\e been used with success to jmtigato the severity of tho 
pustular stage 

Mode ol Spread, and Prevenhon — Tho virus is con\e>cd m 
the secretions of tho month and nose, and aUo persists in moj«t 
scabs The disease maj be spread through the air for eliort 
distances Ihe ndministmtue control of the disease is ln««l 
upon the view that ncnal comcction inaj occur Allliougli 
both arc dis«icmiinted with equal readiness the strain caiKal of 
I major being liighh vinilent, is efiectne in smaller do«es 
than the degraded strain causal of V mtnor, mth tho practical 
result that V uijijor is less infectious Patients must lie 
jsol \teil in a liospital set apart for that disease from the time 
of divgnosift until the scabs haae complctclv separatcil to 
leave healed cicatrices All known coutacta must be vacciiuted 
or, if thet refuse ho kept under observation (not ncccfisanlj 
m quarantine) for sixteen daj's Vaccination and re ^nccmntion 
js the real method of prevention 


VACCINIA AND VACCINATION 

In noorduard Jeuner of Gloucester introduced the process 
of ivrmna/iow He noted that inoculation of human beings with 
tlie Virus of cow'pox ‘ vaccination,” produced a lneah«e<l 
process which was protective against sniallpov AH subsequent 
cvideneo js m favour of Jenner’s belief ^iio vinis of vaccinia 
IS nothing el c than that of >nnola modified in its ■\inileneo 
for man but not in its immunising notion against vanoln h\ 
p-issagc through the cow ” (Mervvn Gordon) 

The gradual extension of vaccination durmg the ninotoenth 
century resulted not onlj m a dechno m tho inortahtj from 
smallpox at all ages but in a virtual reversal of tJio age incidence 
Instead of bcin^ predominantly a dLsease of childliood its 
maximum incidence and xnortahty fell upon unvsccinateil or 
iraperfectlj vaccinated adults Duo m part to the facilities 
prov ided for " conscientious objection ” and m part to the 
prevalence of n mild typo of the disease during recent vvars, 
vaccination with its occasional sequel of encephahtw Ins 
declined in Great Britain Tlio introtluction and spread of 
classical smallpox (V major) amongst a Jargdv unvocemated 
or imperfectly vaccinated population is thus liable to have 
deplorable results 
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Prior to tho Vnocinfttlon Onlor of 1020, with a viow to 
wcunn^ immunitj to smalljKJX of innximtim (iuntioii, it wim 
0 (Ulio<l tint four in‘;crtion8 of c-ilf hanph should bo uuwlo m 
onlor to Kcuro a total nrca of xcaiadation of not less tlmn hnlf 
ft squm inch AVlillo four in^crtiorw are still jMnuissiblQ arul 
dwinblo if cfTecluo immunity for not has tlun ge\cii jcim 
Iw (hsind, Public Vaccinators aio now directed to inako a 
eingtc linear insertion with ft mimimim of tmuina in order to 
tTHluro ft-s far nn jKwulde local niid constitntioiml tffccts and 
tlin likelihood of neraous seqwl-e Scarification, and cro^s 
hutching arc to be doprecale<l 

Technique — (a) (tl\«rinnte<l <alf l\mph cont lined in 
cnpdlir\ tul>es is used It must Ikj storcil in an ico ches* 
until reqiiiad nnd uses! within ft weik of nccipt Fxwlltnt 
n suits hair hern obtaino<l from the uxo of n bacteria free 
laeeino produwxl b\ growing tho xinis njwm ilnel embno 
inembnnes, thus obintmg tin it-o of non stenlo liinpli 
(6) iSdc — ^Tho left deltoid n gum or tho inner Pido of llio arm 
pislalwvolht intennl comlslo ((»oMl)Oigi rs method) (c) Pre 
/»7Pri/ic»n — -Tlio skin is wnslud with m) ip and water and allm ctl 
t(uln/ No non xohtilo niitixoptie must 1)0 used (rf) /»Mcrtn>« 
— The ends of tho capdlarx tulxi arc broken and an ojertor 
flttadietl Ono drop of I\ mph (for oncli insortion) is blow n out 
on to tlm i-kin With ft round lioihed hlinrp pointed zoning 
necdlo stcrilisid and cooled a supcrfitinl sentch is iindo 
wiiliout drawing blooil through tho drop of limph Iho 
length of the scratch should 1^ J of on inch but must not 
exceed J of an mcli (<) Drmiwjr— Iho insertion is allowed 
to dry IfioroujHi/ An ch-.toplixt dn-s.^tng is tlaii appliid 
(/) fn-prclton — The arm (<Ii«uld be iiiH|)eiUd on tliu ■'Citnlli 
or eighth daj and iigiiin on the fmirtccnth or fifteenth d »i 
Other mttbods of iiwrtion bv multiplo punctures or mtrn 
dcrimll^ arc jirtfirrvil b\ muiio tiu. nboic is tlio usual 
* ptaiulanl ” ttdmiqiu. 

The course of a successful primary \ nccinntion is as follow s 
(1) there 18 nn incubation iK-nwl of three daijs, during which 
itching and imtntion are common, (2) on the fourth dai n 
jwipulc appears at cncli insertion . (J) on tho fifth dax the 
papule Iwcoincs a vesicle fiurrounded b} nn areola, and tlio 
vcsirlo during tho ensuing twenty four hours shows umbili 
cation, (4) during tho soventh nnd tighlh ilex’s tho xcsiilo 
becomes opalescent, the areola incrcftscs in mtensitj, and there 
is much infiltration of tho whole site , J5) from tho eighth to 
tho tenth dax definite puatulation of each lesion occu^re, with 
an associated enlargement of tho axillary glands Tho arm 
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may become quite “ brawny,” as m celJubtis Constitutional 
symptoms, of varying seventy, are met with Transient 
splenomegaly occurs m a proportion of cases From the tenth 
da\ onwards the pustules gradually dry up to form scabs, which 
ultimately separate, leavmg scats at first pmh, but later white 
and exhibitmg pittmg or /oieatton This fovcalcd scar is the 
essential sign of a successM vaccmation 

Eetxtccinatton — Unless a very long penod has elapsed smee 
the primary operation, the local and general signs and symptoms 
which follow a rcvaccmation are usually considerahly mo^ed 
The lesions ma^ abort at any stage Revaccination should be 
earned out every se\ en years, or even more frequently m the 
case of persons hvmg m countries where smallpox is endemic 
Generalised racctata very occasionally occurs It is char 
acterised hy the eruption of papules upon the body at any time 
durmg the phase of activity of the local lesions, i c , from the 
fourth to the tenth day The papules appear in crops and go 
through the stages of vesiculation and postulation 

The appearance of lesions elsewhere than upon the arm 
ina\ be due to the accidental transference of lymph hr tho 
patient, after scratching the arm, into an abrasion upon the 
face or elsewhere 

ComplicaUons — ^These arc usuallv due to sepsis introduced 
by the patient as the result of scratching Erysipelas may 
occur in this way Infection with syphilis or tubercle is an 
absolute impo'^sibility as the result of vaccination with calf 
lymph, but it was possible m the old days of arm to arm 
Vaccination, which is now never employed 

Pa'll I acctnal Lneepfialtlt^ — The rare occuixcnco of 

encephalitis or meningo cncepliabtis foUoinng incciinfion 
been recorded lu recent y ears The svmptom'' and histologicil 
IcMoiib apiiear to be identitnl with tho*?© of enceplnlitii> 
^ssotlatcd with other of tho icute viral infections eg me islts 
Pritticallv all the recorded cises il'^^c occurred foUomiig 
pnmar\ \ occination iii tJiildrcn of school aye Cure hi& followed 
the injection of 'serum derived from i person recentK ^ acciinted 
witJi l\mph from the ‘'ame bitch bimultineous injection of 
parcntil u hole blood Ins been practisctl « 

Duration of Immunity — The duration of immunity is 
directly proportional to the area of true foveated scarniig 
When the area of scarnng measures not less tlian half a square 
inch, immuni ty may be relied upon for seven years and probably 
for ten jSo information is yet available as to the duration 
of imm unity procured In the single msertion method The 
intcrvah. at which revaccination is advised have been stated 
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=fiS3?:fcir^rpot 

P'.rMarlj the lo«r abZncn-and 'f h “‘t’ .“‘‘ “'’‘’“““- 
the thighs The face and bw s^In “'’'’“'‘or ^pect, of 
Bims and legs, including soSiS^^l. 
uanaUy the last to presen® St “ 

-i-fl6 fiistnbution tjs n «i>i» i 

abundant upon the trunk centnpetil, being moat 

upper arms Lceed thoX<,a’2.; '’■= 

the thighs tho<5e upon tii^ Ws upon 

mwntrast to ‘smallpox tend to^ntro i ^ lesions of chickenjw’c 
surfaces such as the aiolla u'™de concavities and protected 

dennatotropre! ^Sionidlv*'!'’^ ohichenpoi. ordinarilj 
resulting niVe clTcd^aLSw “rT*™'’" 

■s not to saj that herpes zostS „ of herpes zoster Bus 
of chickenpox ^ ** uivariably due to the virus 

“"5SiS£"^°r 

the larynx has been noted 

pecessitated tracheotome tJc2, Jocahsation has 

being quite superficial the conjunctiva 

children the lesTo^ ’ Sfv « Indebihtated 

Vanalla gant/rewsa ma/be^raS^ T eaugronoiu 

esions mth hmmolrtio ston^ ^ '‘'® 'ufrrhon of the 

bscilh, giving nse to carU fnlm virulent diphtliena 

respectively Diphtheria ^?l "*'“i® ’“‘u ®u*' “ute foniis 

sulphonamides should be cup sr-irlet fever antitoxins and 
of V gantjrenasa ® ®’U“ u® possible in aU cii^es 

are“S?S^“i^4™d°Tth”°fc drseription 

confusion between the diacnosis of1?™.^!“". ®uinUpoT, 
not arise The prodromaf Satm.r 
diagnosed as scarlet fevpp ■pr. rash is sometimes 

which never appear m the month c*" the lesions of 

also to be excluded ’ and impetigo have 

It IS important to^preient^ndli'?/”*' desirable 

of scratclung tho lesions or of Kcond?^"° 
of the feulplioinmides, gn on <nrh m fP "^I^t'go Small do'cs 
enty of puatulation Separation 

hy..atnigeachn,thcarbohS“"X‘^^^^^^^^^ 
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Mode ol Spread and Prevention —Tho djstaso h mwjt 
mfictno m its cnrlit'it InfccthiU wants raiiidlj after 

the full apjMMranco of the (niption, lint molntion KhonUl Iw 
inamtnuiwl until all the 8e»l« Ime «oparatc<l Infection w 
conmionK coiutnctl from p«r»on to j)cn>on , lntho< ir!> «tag(« 
the Mnw reuliU camcti ujKm tho liiimU of a thlnl jicruon 
^»llo has Ism in attendance Then* is home oM'knce that m 
Its cirl\ ami infutuo phani <hi(hcn{io\ inaN Ik Hprcnl 
for hhorl ik-lninx^ as fnun l>o<l to IhmI through tho air Pro 
^•entlon eon«iJ*ts in tho eirln«t jm-^-^ihlo isolation of cav s 
nitirurnJ'tU uml l< nniinl ili-mfi « tioii timl an oh ervition jK.notl 
of -1 d IN'S for exjKiM.^! non immum childn n 
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{hntfTtc levtr) 

iEtlology. — T\|»hotd and j»aml\phoid f»\crs (A P, ancl f }, 
Ihi dista^cs ahirh conninse the enl< nr oenir all 

o\tr tin. world and alTrct ill nets Of the parity phoids 
II 15 more common in rnclaml , in the DiHt, A w more 
fretpKntU cncounttred, C U of exceptional orciirrtnct Iho 
priMiIencc or otlunM^e of enttno fc\or in an\ country, dLstnet, 
or town 15 an Index of the genenl Rlimlnrtl of panitalion, 
pirticnlarU in relation to tlic w iter «upj»U In this eounlrj 
the number of notifications of enteric fe\rr vanes considcrablj 
m indnuliisl jear*, e y , l,20f» m 1911 and 2 100 in lOlG 
TIvmmj figures arc fmall compares! with tliose obtaining m tho 
paal , even n.s rcrcnlU iva 1911 there were some 13,h00 
notifications ‘ Tlicm is a tendenej m recent soars to a low 
lovol of tiiflosion oser Iho whole roimtra, supgo ting that tho 
major causes auch as ixilliited water supphis and urban en 
vironni'Mit are gratluallj l>ein" chinmatcfl anil ihero now remain 
tho more eliwno ami le« txsdj confrolletJ factors such as 
earners, eonl ict inrtrtion, ronlammatod hhell fiMi and other 
fooiIs”(0 Newman) 

Localtsed epidemics occur from time to time and an increaso 
m the notifications in an\ >ear ma> lio du< , almost entireU, 
to n single outlircak In the ease of tj phoid esjiccmllj , inquiries 
Into an outbreak shoulil fii>t Imj ehrce t<d to tho water huppl^, 
next to milk ninl then to ahell fi>*h (oshters ninl nin'»‘'olH) and 
watercress Iqiidemics of pamt\ phoid, more frequentU perhaps 
than tlioso of t>phoid, ha\o been traceil to a earner who jn 
4 
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institutional outbreaks may be discovered among the kitchen 
staff Infection mth bacilh of the enteric group may be 
indirect, through articles of food or drmk, vhether these have 
been mfected through the medium of sewage, flies, or earners 
or direct, as hapxiens when a nurse infects herself with the 
dejecta of a case of the disease 

Carriers — Persons who have had a recognised or unrecog 
nised attack of the disease may contmue to everete organisms 
m the fseces, usually mtermittently, for many years The 
bacilh persist m the gall bladder and pass thence mto the 
inte^’tiiie Bilnrj earners arc iisualJi women and ln\ung 
regard to their clo-ser a'^sociation mtli the preparation of food 
are the more dangerous Unnary earners also occur Jins 
condition responds to the sulphonaimdes. whereas bihan 
earners ma^ require choIec\stcctom> if the sulplion imides 
prove unsnecevsful after adequate trial 

Entenc fever shows distinct seasonal incidence In Great 
Britain prevalence commences m September and attains its 
maximum m Octob^'r and Noaember, fewest cases occur m 
the spring In warm clxroates the greatest number of cases 
occur during the hot weather 

All ages are liable to aWack b} infections of the entenc 
group, but the period from ten to thirty five provides the 
greatest number of cases 

The fatality rate from typhoid \anes from 10 to 20 per 
cent for the parati-phoids it ranges from 1 to 9 per cent 

Bacteriology — The tj-phoid paratyphoid bacilh belong to 
the SdlmoneJIa group and have the following characteristics 
thej are motile and with suitable staining can be shorni to 
possess flagella Thev are gram negative and in culture they 
do not ferment lactose Differentiation between the various 
types depends on cultural and agglutination reactions The 
bacilh occur m the blood in the early stages particularly in 
the rose spots the feces unne and internal organs, espcciallv 
the spleen and gall bladder 

Pathology — ^Except that the mtestinal lesions caused bv 
the paratyphoid bacilh are as a rule less severe than those due 
to Bad typhi and that in paratyphoid infections the largo 
bowel shows ulceration more commonly than in typhoid, the 
pathology of the conditions is vutuaUv the same The tj pical 
lesions occur m Beyers patches, which undergo progressive 
inflammatory changes resulting m ulceration and sloughing 
The detachment of the slough may cause either lucraorrhage 
or perforation of the bowel but the usual process is granulation 
and healing The ulcers which occur are elhptical with their 
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long Mca m lino nitli llio length of the mtcBtmc , the edges 
nro nndennined nml the Imiies clenn , there is SKsoemted 
eiiinrgeracnt of riiosciileri<i ghnda Tlie spleen is cninrged niid 
fnnhh nml teems siith the njieeific orgninem Iho liver ahons 
ilegemnliip ehnngi'S The hesrt inusclo is innrhedlj linhhj 
I'lilches orZenhir's ihgciiemtiiin inns ngeU the hrge' imisclcn 
huj>jn»rali\o nrtlmtls and nhicvsscH in the long boncH occur, 
from cilUtr of N\htch Iho nttociric orgnmsiuR nnj Ikj rocovircd 
Tho ROC died "tjphoid npino ” h a iKrioslitis of the hodiCH 
of the >crtobrn ^\ith iiMocmtcU chnngcR m the inUr 
\crlohral discs 

litooil Victxirt — loucoiKjjia witli cosinot>cnm 
opcura nftcr tho finl fon dA\R, and inay Ikj an Jinjxirtnnt 
nrcCH.«or% factor in dingimsjs m tho al)>5enw of bactcnologicil 
or serological facilitua Coiiiphcationq or sccnndnr\ infoc 
t)oii« ilunng tho roureo of Iho disease pj\o n^o unl«w tho 
pationt’g condition he atn gm\o, to a i»of^\morphonucfoar 
loucocjtosis 

Incubation Period— Tn both l^phold and tho paratN^dionU 
tin? jucnbntion ])crio<l is \ariah!o , Umt of tjphoid \anc8 from 
twelve to Rixtwn tltijp, Imt cxecptionallj long i>orjo<!8 exceeding 
twcjjtv da\8 arc on reconl Tlio parat.vphDidfl havoxven more 
vanablo incubation periods, ranging from five to fifteen dajs 

Clinical Descnplion— ''Ij-phoidand the pamtvphoids iK)sseft> 
marked clinical funuhntv, but nhou certain inoro or less 
clmmctcrislic dilTcrenccs 

TvritotP— Tlio on-ct is «5uall> insidious, bo insidious m 
some cases (ambulant forms) that the pMient luav walk about 
for davB while actuallj Buffering from the discnsc, vintil ho ir 
incnincitntod hj the gradual advnncu of the infcctiou, or 
overtaken bv some sudden cnlanut^ such OsS a lianiorrhngo or 
luvocarthil failure Tn those who have undergone protective 
inoculation, but in wJiom imnuinilv Ijob to a groat extent 
waned with the lajJhO of tune, tho di^ca^o ma^ bo nuld or 
abortive huch mild t>]>cs aho occur m children 

Ijphnid fever of averago f,cvcntv shows three fairJv well 
marked stages — 

first itfjjc— Tins pcnwl is clmrsclcnscd hy gradually 
advancing general malaise and a dcsiro for sleep although shop 
IS (liaturbcd There is headache, which is usuallv frontal nnd 
often extremdv severe, giddiness, pam m the limbs, and some 
times in tho right iliao fossa, anoroxm nnd thirst, nausea 
nnd vomiting, wludi, however, are relativclj uncommon The 
tongue IS drv and furred and tholiowels nrc usuallj constipated 
at tho onset hptstavM is not micommcm 
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Diirmg the period of invasion, which hsts from five to 
seven dajs, the temperature rises b^ about a degree each 
evening, until bj the end of the first week it has usually attained 
103° 104° E The temperature chart m enteric is often 
described as having a step ladder character during the first 
week , 

Second Stage — Bj the end of the first w eek the general 
symptoms have ad^nnced and the patient presents a char 
acteristic appearance "Markedly prostrated, he is mert and 
ma> be stuporose muttering delirium may be present, par 
ticularly at mght he has lost flesh the tongue la dry and 
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Fio 4 — Temperatww Chart of Typhoid Perer 


brown and there are sordes around the bps the abdomen is 
distended The pulso is now soft, tends to be slow in proportion 
to the temperature and is often dicrotic 

At tho end of the first week tho eruption of ‘ typhoid 
spots occurs These are discrete lenticular erj'thematous 
rose spots which usually are seen upon the upper abdomen 
and upon the back In number thea maj be confined to 
half a dozen and require careful search The most important 
characteristic of the rose spot ’ of tj’phoid is its transitorj 
nature an mdividual spot is seldom visible for much over 
fortj -eight hours after which time it fades Fresh crops of 
spots may continue to appear fox as long ns several Tfeeks 
If m a suspected case of enteric doubtful spots bo seen, thev 
should be ringed round with mdehble pencil so that at a later 
visit their presence or absence maj be confirmed By the end 
of the first week also the spleen has often become palpable 
Tlie typhoid patient may rcmam constipated tliroughout, but 
usuall} initial constipation is succeedeil during the second week 
b\ diarrhoea The stools in typhoid are tjpical — the so called 
pea soup stools Thej axe hquid and ol a pale yellow colour, 
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Second Ailacks may occur at an mterval of > ears after the first, 
but are rare 

Pakatyphoid — ^Apart from the somewhat shorter mcuba- 
tion jjenod, the paratyphoids show certam other diSerences 
It IS impossible to disenminate clmieally between paratyphoids 
A, and C The paratyphoids may have a gradual onset like 
typhoid, ‘but usually it is much more abrupt Particularly 
m para B a gastro mteatmal type of onset may occur, with a 
sudden attack of cohcky abdommal pam, diarrhoea, and 
vomiting There is mtense headache, which may continue 
throughout the attack, and early prostration The temperature 
rises rapidly to 101* T , but pj'i^xia in the paratj-plioids, 
especiallv m para B, is of shorter duration than m typhoid 
In para B the attack may be of only a veek or ten days’ 
duration, or may extend to eighteen days , m para A the 
typical attack extends over three weeks In both, the tempera 
ture chart exhibits a “spikj-” character, the pyrexia showing 
a range of some two degrees between mormng and evening 
temperature Bradycardia is more common than m typhoid 
The rash in the paratyphoids appears m crops, and is char 
actenstically much more abundant, especially m para A, than 
in typhoid It may invade the face The spota are also larger 
and of a deeper colour , m para B they may be papular 
Constipation is common m the paratyphoids Para C mat 
resemble the ordmary paratyphoid , the onset may be of the 
gastro intestmal type, but acute Bepticaemic, bronchitic, and 
pneumomo forms have been recordeil 

Types of Enteric Fever — ^Typhoid, and much more rarely 
paratyphoid, may occur m a fiilmmatmg, hyperpyrexial form, 
death takmg place from toxiemia m a few day’s Haembrrhagic 
typhoid 13 very rare and is almost invariably fatal 

Typhoid or paratyphoid may commence with memngism or 
With true acute memngitis, the specific organisms, in the latter 
case, being reco^ erable from the cerebrospinal fluid In 
infants and yoimg children tlie onset of enteric fever is fro 
quently abrupt and may sirouJafo the “ acute abdomen ” 
Particularly in paratyphoid B, memngitis, gastro enteritis or 
broncho pneumoma may dominate the chmcnl picture m the 
early stages 

Complications — These are numerous Anyofthemmayoccur 
m both typhoid and the paratyphoids, although they are, upon the 
whole, much more likely to do so m the case of ty^phoid fever 

The major corapUcations are most liable to occur from the 
end of the second to the end of the third or beginning of Ifie 
fourth week The two gravest of these are hcemorrhage and 
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jierfomiwn cauicnI hy Ih#* itepiration of tho eloiiglw fr 
utccratcil !’• \t.r« pMchw In tfko procc^B of Bopnratjon a \c‘ 
nmj become crod(^, or a tear occur throkigh the tiisuo remain 
at tlio base of (he ulcer and througli the peritoneal co\cr 
of tlm l)owcl Mtjocnnlthi, ivljieh w luninllj niarkcil dunng i 
Huni ^\eek. ii Iho result of loxrcmla fjobar pneionon 
whtthrr il occurs, iw it njrt\ do nl the onset or, more usual 
rlunng the tlunl week, w duo to a secondarN pncmnococ 
infection although t>phoid bacilli ma\ !« present in 1 
npnlum JironrTio pneumottta is not an infrequent tcnnii 
I'M nt sujitnmjMjaeil ujion h\ jiostntjo eonj/ff/joa 

H't’morrhrtgc, pcrforatKin and tIl^oca^htw must be furtl 
discussed 

//«T7torr^flje — Small streaka of bloo<l maj be obscr^a 
in the Bloola during llie firattrctl , aa the result of the hjptrer 
windilion of IVirrs patches They are of m tinpotlaii 
At an\ time afler tlio end of the second %\eek and particula 
at the end of the thml neck hunonhnpos of consKhrnl 
mapmtudo ma\ occur quite «\uldenl> Tlio patient cotnpin; 
of fnintncas and of abdominal ibficomfort rather than pni 
ho liocomea pale nn<l sweat maa apjioar upon the furclioi 
He inaj bo restless uith eighmg roRpirations, and aoimti 
Bomctmics occurs The pulse becomes tlirca<l\, rapid a 
running and the temperature falls to subnonnal The bio 
passed per rectum nm< be bnglit rctl or dark, depending oti t 
length of time it has nmmnwl in the intssUnc irtemorrha): 
nia\ be single or rcpcitetl 

Perforation ~Pcrforatu>n tim> Ik* associalcd with or fol < 
h emorrlnge, or it ma\ occur imlejK'ndcnll} Tliough wsua! 
single jKrforalions maj lie multiple The most common bi 
for their occurrence is from 1 to 2 ft from the ileo ca*c'il \ah 
Although perforation w iwualK a complication of n s vc 
attack or ono which has shown rccrudescenct it ma\ al 
occur m a mild attack The majanU of perforations occ 
nl the end of the Ihinl witk TIio patient Buddcnl\ complai 
of nculo |wun in the Ioi»cr niMlomen particulnrly u> the ng 
ihac fossa TIic facial cxjire^sion liccomcs anxious and draw i 
there inaj bo bends of sweat u| on the forehead Tlio pul 
and respirations increase and the tciui>eraturo ma^ show 
sudden drop though tins is b\ no means invariable A ng 
Rometimcs takes place Vomiting at this stage is uncommo 
Ihcro IS great tendcmc*ss upon j slpntion of the lower abdome 
and the abdominal muscles are on guard These are tj 
mU Bvmploms and signs of perforation later, signs of gener 
peritonitis ap{>car D sapiieorance of the liver dullnc<;s whn 
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used to be described as one of the cardinal signs of perforation, 
18 botli inconstant and late To await it is seriously to dimi nt s b 
the patient’s already slender chance of recovery. 

Myocarditis — ^Although caidmc involvement may manifest 
itself at any stage it is particularly hable to do so durmg the 
third week The signs and symptoms do not differ from those 
of myocarditis due to any other cause 

Slany other comphcations are occasionally encountered 
Perhaps the most frequent is ^hJAihs of the left femoral vein, 
nhich leads to a femoral thrombosis during the later stages of 
typhoid or in earlj convalescence Rarer comphcations are 
the following pencarihtis and endocarditis, diolecjstitis, 
ulcerative ]ai3mgiti3 Parotitis which is usually suppuratiie, 
and orchitis are not very uncommon App^idictlis with which 
perforation maj be confused, is an occasional comphcation 
Otitis media, ojteitis of the long bones with abscess formation 
myositis, resulting m rupture and eccbymoses due to hiemor 
rhagea are all comphcations which occur m the later stages or 
durmg convalescence Spondvlitis ( ‘ lyphoid Spine ’ ) has 
already been mentioned (vide p 51) 

Associated Diseases —Double infections of typhoid and para 
typhoid occur In the tropics the water which has caused 
typhoid may also contain the organisms of other water borne 
(diseases and these may occur together with typhoid, or rather, 
smee the mcubation periods are shorter, precetle it m the same 
patient Double infections of cholera and typhoid, and baciUarj 
or amoebic dysentery and typhoid are not uncommon Attacli 
of malana or relapsmg fever durmg the course of tj^phoid are 
sometime encountered Diphtheria is not uncommon in 
association with typhoid or paratyphoid 

Sequelge — ^Slental dullness may persist for a long period 
after the attack and occasionally true psychoses result Various 
orgamc nerve lesions have been recorded Chrome cholecj^titis 
IS an important sequel as it maj be associated with a earner 
state Bone abscesses may make their first appearance jears 
after the attack Alopecia particularly in cluldren may be 
an unsightly sequel 

Diagnosis — The diagnosis of typhoid or paratyphoid is 
seldom more than suspected on cUnical grounds durmg the first 
few dajs Many other acute infections may give nse to error 
such as pneumoma, influenza, smoJJpov, cerebrospinal fever, 
typhus fever malana undulant fever either of the melitensis or 
abortus tjpe miliary tuberculc»is, and tuberculous menmgitis 
Suspicion of the nature of the condition will be aroused if 
the history, the mode of onset and the symptoms, which have 
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nlti «l\ Imn descnlx^I, art c'Xitftilh weighed Conmdemhlc 
assistance will lie iiITdnlcd 1>\ the character of the teinixnluro 
chart T« the jnntxjilioidH enrh diagnosis inav be oicn more 
diflicull, csjx^cmlh m the imld fonriB and in those with n 
goslro intestinal onset After the first week the persmtenco 
of the Bjinjitoms, tlic opix'imnec of the iniption, tlic palpalilc 
spleen, and tlio iwisamg of Iho t>piral ‘ pea soup ’ stools 
should inako the clinic d di ignosis certain 

Laboratory DioRnosis — '1 hrtx' lahoritorj tests are a\ ailahlc 

1 JtlocKi CiiUxirc — A lai^o projKirtion of positiio results 
nia} he ohtnineil if !»loo<l cnlttirc lx |>erfnnjie(l during tho first 
wetk of cntinc 'Ihis procedim' should ahva\8 Iw adopted 
after four da\'s of juTOxm wlien there is an\ suspicion of 
cntirif \f hist ’» << <if hl<hi<l loJheied irndcr strictly 
nsejilio conditumH, should lx. mlnxlnccil at once into hilo salt 
inciUum and sent to the I dKimtor\ for incuh ition 

2 .tyjhifinaboa (ffida/ «»»/ llnZ/V/ir MctUficnlinn) 
— ^/\gghitinins in stifiiuent ipmntitxs to produce n 

Widal test apj^ar in tho blood stnim within eight to fourteen 
dA\s of tho on'el 'Ihe lowcM titro of tho s<rnm which can Ikj 
ngarded ns significint varies with (ho tcjioofentcno oi^fftnisnia 
and with other fsclors Of more iinjxirtancc than a single test, 
eg, ngghitination b\ a ddution of 1 in DO is a rising Ulre, 
eg, from 1 in 10 to 1 in ao during tho seeonti weik of 
the disease 

Tho niitigcmc strncturo of each orgiiusm is complex , at 
least three tjpts of ngglutiiiiiis ap|H*ir ilHlmguishnhlo In the 
rate of clumping and its form (i) iSouioOc {O agjlutinvxs) 
their appeamneo is indicatnc of on active infection (n) 
}I(igeUar {II agjlultmus), tyjK *pmjic provido infonnation 
as to tho particular organism rtsjwnsihle (m) Group 
agghiliuiti/t (aho JIagelhr) art common to all .Salmonella 
organisms except tvphoid Their prtveiieo is indicativo of a 
Salmonella infection but gives no infornntion as to tho particular 
organism responsible The Weil I>Ux modification of tho 
Whdnl test involves testing for these different agglutinins In 
typhoid fever a Pi-agglH/iniM (iiidicativo of vmilcnco) is 
described by IMix 

In thosowlio havo proiionsl^ been inoculated witJi tjphoid 
parulv jiboid v iiecinc ( 1 H C ) i Mtigh test is of little v nine in 
detecting tho prepuce of an active infeclion ^lost information 
IS obtained from a rising (itro of O agglutinins, since, m tho 
inoculated, II agglutmins ma^ nso during an\ febnlo illness 
(AnnmntstiC reaction) 

1 JJxamuiation of Stools and f/rmc—'l ho specific organisms 
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bv the us© of certain culture media maj, in the case of Bact 
paratypJn B at least, be recovered from the stools in a high 
proportion of cases dunng the first week of the illness They 
are still more likely to be isolated from both stools and unne 
dunng the second week and onwards 

Treatment — The treatment of typhoid may conveniently 
be considered under the foUowmg headmgs (1) genera), 
(2) dietetic, (3) symptomatic, and (4) specific 

1 General — ^Absolut© rest is imperative from the earhest 
possible moment until the temperature has remamed normal 
for at least ten days With the exception of diphtheria, there 
IS no acute mfection in which limitation of movement upon the 
part of the patient la bo essential This is not the same thing 
as saymg that the patient must not be moved Preferably 
nursed upon a sorbo rubber bed, the patient’s posture must be 
skilfully changed by the nurse at fairly frequent mtervals 
dunng the twenty four hours lest pressure sores result These 
may readilv occur and are a serious comphcation Sudden 
movements b% the patient and abrupt movement of the patient 
by the muse must be avoided 

2 Dietetic — The nest essentia! is a suitable diet The 
tendency at the present time is to allow tvphoid patients, 
even dunng the acute stages of the disease, a far more hberal 
diet than that usually given m the past including such articles 
of food as thm bread and butter mthout crust, minced meat 
and ponnded fish Mashed potatoes, custards, junkets, and 
eggs, either raw or soft boded, are also permissible In severe 
cases with digestive disturbances the basis of the diet must he 
milk fupplemente/l by ample quantities of icater Mlilk is 
understood to include such vanations m flavounng and later 
shght thickening as may be devised to relieve the monotony 
The patient should consume, m small amounts at a time, 
not less than three pmts of milk in the twenty four hours 
licmon water and weak tea and coffee may be allowed Small 
amounts of mdk chocolate are well tolerated especially by 
children Meat juice or extract may he given to add variety 
The patient should he encouraged to take large quantities of 
flmds, and to these plenty of glucose should be added This 
form of carbohydrate is better tolerated than is ordmarj cane 
sugar which in large amounts is liable to cause nausea 

There is no evidence that a liberal diet mcreases the nsk 
of hjemorrhage or of perforation, while it certainly helps to 
maintain the patient’s strength and to shorten the period of 
convalescence While the juice of fruits, such os oranges 
or lemons is beneficial, it is most important to prevent the 
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from fifjnR thn^c ftorttonn of fmit nlilch contntn much 
inmlxorbnblf) wIluli>so Dm re h Ijftlr in gning nJcoiioI 
i\A n routino If its nthnim^tmtion bo consHlcred n(l\«ablo to 
tnlo o\f‘r n pi'noil of grent ft dry cbnnipagno w tlio 

mo«t sultftblo forni to imploj 

Apart from tho clTcots of Iho dwea*»c itself, a milk diet tends 
to prmlucc a furred tongue and an unwholesome condition of 
the month The li>gicno of tho mouth is \erj‘ imjiortant, and 
frequent cleansing of tlie tongue, tecUi, gums, and lijw is 
neoessara . 

n Synipfomofie— (ft) /fo/iirtioft of /N/rexni — is Inst 
nttftinei! hy means of wann or tepid sponging Tlio more 
draatio nieUio<ls of pucks and baths should Ik> aaoidcd Tho 
filKinguig must 1)0 came<l out tin exjitditiouslj ami witli as 
httfc di^tiirhineo of tin pitMiit n« |)o■^^lllIe Aniquritu 
tinigs mu-Ht i)c is ino-'t of them depress {he heart 

(A) itufotmtinl jh Itcsf lnlm^u^ed h\ < infill 

regulation of the diet hiteslirial nrife-opties i«ii(h as hot i 
naphilio! Hiidj'dn) jKis-i ‘shftJc if«n\ rtnUalm DioMniemit 
bo said of lioMimim, uhnli, monos or, mat pmdnre Oktilis 

(r) //rrworrAfTjiir — AbsoJwlo quiet sliould be secured If 
saTicojic tliroaten, the fool of tlie lietl should ho raiseil upon 
blocks An jeo bag should Iw plnceil o\cr tin' lower abdomen, 
and ICO gi;cn to suck A starch and opium enema is sometimes 
of Miluo in mikl cases, hut for seaere IiTiiiorrhago morphia in 
a dose of J gr w necc^sira. In stvere colKi)se intraaeiioits 
saline or blotxl tronafusion should 1)0 gi\en , for curdiat failure, 
ml elhainule (enramme) should In injutcd 

(d) Pcrfonition — Treatment la surgical, and its success 
deixMuU almost tntiroU on enrh diagnosis If oiieration be 
delaacd for o\cr Iwenlv four hours, death i« almost in\anahlc 
Ihi ri tiiidcr faaottrablt circiiinfitances tho mort«llt^ of perfora 
lion Ls over 50 i>cr cent 

(e) Mt/oranlial Juivlirment — ^Dio foot of tin* bc<l Rhoiild ho 
mised, nn jcc bng placcil over the pracordium, and canhac 
Btimiilaiits applied 

Careful watch must bo I ept for retention of unne, which 
must Iks treated hy catheterisation Other complicxtions must 
1)0 tre^ated lus thej arise 

1 ^tpertfic — i’romising rcsulta have attended tlio use of 
rdix’fi “ ^ i ‘«cnim ” whicli contains anti bodies to tho so called 
"0," “IT” ami ” \ i ” antigens of linct fifpfti (not Iiac( 
j>nrnt>jphi. ho it noted) llie scrum must bo given rcpeatcd}3 
and in full dosos oirlv iii tho attack SuIplnpvTidmo is rnliiable 
for bacilluna 
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Mode oi Spread and Prevention — Im already been 
pointed out that cntenc infections are denved indirectlj from 
contaminated water supplies, milk or food, or directlj from a 
case of the disease or a earner 

In most cities and towns in civilised countnes the water 
supply and the system of sewage disposal are satisfactorv 
In villages, cesspools still persist which may contammate, bv 
leakage and percolation, the wells from which dnnking nater 
is drawn, especially if these bo m the chalk In war time, 
n ater supphes must be chlormofed Mtllf should be pasteurised 
The breedmg places of flies such ns stable manure, must be 
dealt with, and all food must be kept covered The search 
for and segregation of camera until thej are bactenologicallv 
fh?e, or failmg this their contmued supervision, is important 
The individual case of typhoid must be segregated until at 
least three consecutive specimens of urine and f'cees have been 
shown to be bactcnologically free Disinfection of the stools 
and urine of the patient before disposal, and of hnen and 
garments before bemg sent to the laundry, is imperative 
Special precautions must be taken by nurses , the nails must 
he kept short , on no acconnt must food or dxmk he taken 
before the hands ha\ e been well scrubbed, and then never m 
the environment of the patient The\ should nho be protected 
bj inocuhtion 

Inoculation is also essential for tJiose living in localities 
where the disease is prevalent and for troops proceeding abroad 
The vaccine is a mixture of BacJ /yp/n and Bad parniypht 
A and B (T A B } or A B md C (TA B C ) The strains 
used are rich in vi antigens , these provoke the best and mo'^t 
lusting antigenic response 

The mived viccme contams mice 1 000 million Bad 
li/pJn and 7o0 milhon of each of the Bad jmratyphx Either 
three (loses of 0 1 0 5 and 0 75 c c ,or fieo doses of 0 ”» and Ice 
are injected at weekly intervals A further injection should 
be made a jesr later if the person is still at risk 

CEREBROSPINAL EEirER 
{Epidemic Cerchrosptnal Memngitis Spotted Fever) 

SItiology — Cerebrospinal fever is caused by the Acwsmii 
memngituhs (inenuigococeua) The organism is disseminated 
by droplet sprai and this w particularly liable to occur under 
conditions of oiererowding e«pecinlK in sleeping quarters 
as m dormitories, and barracks Formidable epidemics tend to 
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puncturo frrqucntU re-mu'^ m n dn, tnp and cistcnnl puncture 
rnn\ l»o neoevfan, dminago of tlin corchrosjunal fluid, 

uluch IS produced in cvw'is can Im rtj cstablmhcd ludro 
eoplmlus oiisucH niul this entails uUunnle death or, at Ixst, 
iiiontal dcfwt nitli or udhout Iduidmxs of central origin 
Iho cfTetti\o treatment of cerohrospinil Tuver now jKissiblo 
h\ means of Hiilphapendmo or sulphntlimrole (tide tn/n: 
'J rent nu nl) midccs the omimmi* of Ji^dmcrpImJiw iinliKiIj 

Chronic Meningococcal SepUctemin - During the cpidomu 
of t'crthnwpnmi fi\tr Nehitli has octurred miicc the outlinak 
of Mar a iminhtr of (uks of clinitiii mcnmgocoiial Mptuamia 
lia\e lieon de^tribtd withonl ineiimgttis 'J he on-ct Mudden 
«ith ft\tr htnduh^ «n<l pains m the joints and mcL-^tJes 
Vftcr a fov da\K a skm < ruptmti up|>piirH conM-tmg of pink or 
txsl macuhs j«pulcs and notiulcs whith aro often tcmicr, hut 
rarrU Jiainorrhngu, at a»v rote at Hn oiHit 'Die loniblion 
IS apt to bi miMlingnn«c*ti us subutiic rfiiunmlism or irNtlicma 
multifurme Altlmugli the p\re\m nm^ list for uccJvh (lie 
pitant often dots not npjKar to Im* senounU dl Blood cuUurv 
maj gi\e a gniutb of mcunigococtt '^ldpllnJ)^ ndine produet> 
rapid cua hut if the tinig i« not gi»t« luemngocounl meningiti-. 
often HiiKHtnes 

Comrllcationj — Dunng tiu nruto plmsc rctinlion of unno 
»s common Iijcontincuro of iinne and fiercs mi»\ h !‘0 oicur 
Ilromho pneumonia ma> pro\o troublcflonie and fatal Septic 
ardintifl, the meningococcus being present m the pits, occure 
occasionally. Iho foUoamg complications nlTctting Iho nenviis 
5f/dcm may occur hemiplegia, m^olMng the faco and limbs , 
jionphcral pirolyse^, tau<etl by tho jniohcnient of spinal iicnc 
roots in the infiamnintorj exudate, may make their apjicaraiicc 
m the limlis, partieuIarlN the lower limbs Various types of 
mental abnormality occur dimng the ncuto im.iungcal stage, 
and disappear when this stage aul>sule«, ^lore serious are tho 
mental states which may doaclop during con\ alesccnce 7hcse 
anry from peculiarities of bchaaiour to difimto dementia, 
imjuinncnt of memory is common In tho majority of cases 
these mental conditions disappear in time, hut certain of them 
remain permanently 11 j droccphaUis is, howe\er, tho most 
frtqucnt uml imixirtant neurological comidication (iirfc p 7(53) 

Ocular Com/tltcalio?i^ comprise strahismua, ptasus and 
nystagmus ConjunotiMtw w common Keratitis associated 
With jierfornting ulcer and hypopyon may occur an<l intis and 
optic neuntLS are also met with 

Aunil Comjtliralion-9 — Otitw mcilm may occur early and 
js duo to direct spread of infection from tho nasopharynx 

5 
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fluid obtained m the meningeal stage is always under increased 
pressure and maj spurt from the cannula It is turbid and 
mav contain flakes of pus , occasionally it is so tiucklj purulent 
as to escape with difiiculta from the cannula The presence o! 
blood IS probablj always to bo ascribed to trauma produced ui 
introducing the lumbar puncture needle into the intrathecal 
space C}tological examination of the fluid shows a great 
increase in the polymorphonuclear leucocytes Gram negative 
diplococci can bo seen, both mtra cellular and extra celhihr 
Tlic proportion of mtra cellular to extra cellular organisms 
has some prognostic laluc a preponderance of intracellular 
diplococci being of more favourable import Cultuns made 
iramediatcli upon blood agar and incubated u ithout dclaj will 
jield colonies of the meningococcus The protem content is 
increased and the chlondes diminished There is no reduction 
of rehling s solution It should be added that the^o changes 
are common to any purulent meningitis 

The course of the epidemic form vanes Death maj occur 
m a few hours or a few dajs from onset m the fulminating or 
hjpcracuto tjpes or the patient may recover from the acute 
phase and dio from some complication or from nstlicnia later 
Recrudescences are common relapses not rare The usual 
tjpo of temperature is intermittent, with a tendenov to irregu 
lantj This intermittent pjTovia may continue for tliroo weeks 
or more The acute phase maj end bj crisis and rccovcrN 
or in fatal hj-xierp^TCMa It must bo stressed that thc^o remarks 
apply to the untreated or unpcrfectlj treated case \\ith 
adequate cheniotherapv rccovorj is the rule and is “wn 
brought about 

Recovery is heralded bj the disappcaranco of all objectn e 
and subjective signs of meningitis , the temperature falls, and 
the niental condition winch was prcvaousl^ clouded to a greater 
or lesser degree becomes normal ^\*hon the acute phase is at 
an end the cerebrospinal fluid no longer escapes under pre<isiirc, 
ind is clear Tlie cell count is normal and diplococci are no 
ibaigisi" 1 * 0 - seoiT , rtu i?mii nr sAimb orr cmVavi? tTitw? /wwu- 
to reduce 1 clding’s solution returns 

Posterior Basic Meningitis — A C Hampson regards this 
condition as a •>equel in infants to a mild attack of acute nicii 
ingitis which has escaped diagnosis or of one in which the 
treatment of tlie acute phase has not been effective Huck 
purulent exudate at the base of tlie brain results m the closure 
of the foranuiia of ‘Ma^jCndio and lu^chka connecting the sub 
arachnoid space with the ventricular avhtem Ilicro la luarki J 
head retraction and bulging of the anterior foiitanclle Lmiibir 
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piincliiro fr(quentl\ rcsuUa m a eln tap and nsionml panrtun' 
iiin\ Iks ncwv*iMirj UiiIokh drnuinf;*) of tlio forcbro^tpinnl llsud, 
vlnch i« pro<lii«(l m cKtxsa, c'lii |)0 ro C‘?tnl)!idio<l, li\tlro 
cophnltJS endues nn(i tlus rntail«i uftiinato death <sr, at fn t, 
nuntal dcfict with or Without hhmhuM of central origin 
TJid cfTccliMi Ire Ument of rorohro^pjiml fo\cr now possihlo 
h\ means of Knlpliafi\nihiu or milphathiarole i«/rct 

in itmcntl itmKcs the occMrmico of hidriKt phalns nnlikd^ 

Chrome Meningococcal SepUctemia " 'Dtinng the epulcmic 
of ttrt'bnsNpninl fmer whicJi Ijoh ocuirrc/I «M»fc Ihf oiithn ih 
of war a mind or of of ilmituo inomngoroi cal Htptnamia 
hn\i hcon ilt^inhed withom imniogitis 'Jhc oiimjI is Midtkn 
With fe\cr, heolnehi? and pniis m the joints anil nmvtles 
After ii f(W daNs a skin ertiptmii iipjscars i-onsisting of pink or 
roll inaiulcs pipaU's and iukIuIch wlilrh are-oftin tender hut 
rtroK h I inorrliagic, at an\ rjitc at tin i>ns<t Phe (omhtion 
in apt to ho mi«hagno*^d as HtihiLtito rheumatism or Ltwthcma 
muUifornu Although the p\rtxiu »m\ last for weekw the 
juliciit <»ncr« docs not ap|>car to Ik* i»<rto»'Ji tJl lJh»od cuUurt 
mix gi\i a growth of mcmtigococci ''ulphapvndme produecs 
rapid run hut if the drug is not giMii mi mngoi'Oi.ial incmugitis 
often KUix’rxtncii 

Complications - During tht niiiti pluiM. retention of iinno 
ts common Incxintmcnce of nrinc ami fans mav al-si oeiur 
Broncho pneumonia maj proac troublesome and fatal Soptio 
arllintLS, the menmgocoociw ficing present m tho pus, oceurs 
occasionally The following complications afTcclmg the ncnt/wi 
sfiflem may occur Iicmqilcgia, iiiioUing the face ami hmbs , 
peripheral paralyses, cnURwl by the imolvemcnt of spinal nciac 
rooifi in tho innanimntory exudate innv make thor appearance 
m tho limbs, particularly the lower limbs Various tyjicH of 
mental nhnomiahta occur during the acuto inLimigtal stage, 
and disap|Krar when this stage mib'-idcs "More serious arc tho 
mental states which may develop during convalescence These 
vary from i>cculmritics of behaviour to ileruuto dementia, 
impairment of memory ls common In the majoritv of eui-es 
these mental conditions disappear iii time, hut rertnm of them 
remain jicrmanontly Uydrocephnlus is however, the most 
frequent and imiiortant neurological coinphration {vtdc p 703) 

Ocular C'omphca/ion-j compnso strabismus, ptosis ami 
nystagmus Conjunctivitis is common Keratitis associated 
with perforating ulcer and hyjiopyou inav occur and intis and 
optic neuritus arc also met with 

Aural Co/iiplieatioiis — Otiiia inidia max occur carh ami 
IS duo to direct spread of infection from tho nasojilmrynx 
5 
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Nerve deafness may occur, but usuallj disappears m con 
valescenoe occosionallj it becomes chronic 

Diagnosis — In the septic'emic stage it may bo impossible to 
distmgmsh the condition from other acute diseases nith a 
similar form of onset Such di\er6e conditions as pneumonia, 
influenza, hypertoxic scarlet fever, smallpox, typhoid, typhus, 
relapsing fever, plague, and heatstroke have been confused 
The petechial rash has been diagnosed ns that of tjphus and 
hsmorrhagie smallpox In the memngeal stage the diagnc^is 
IS confirmed by the examination of the cerebrospinal fluid 
Pneumococcal and strejifococcal memngitis are clmicalh 
mdistinguKhable but are usually secondary to a primary focus 
elsewhere It is a wise precaution as advocated bj FJetner, 
to swab the nasopharynx Memngococci may be found m the 
nasopharyngeal secretion oven if absent from the cerebrospinal 
fluid at the time of the first puncture 

Treatment — The sulphonamides are essential and must bo 
given in massive doses at the carhost possible moment repeated 
at four hourly intervals m order to mamtain a sufficient 
concentration of the drug m the blood stream and cerebrospinal 
fluid In the former tms level should be from 10 to lo mgm 
per 100 c c and m the latter 5 mgm per 100 c c For adults 
•the imtial dose of sulphapyndine should bo one of 2 grm 
gcren by mouth and dunng the first forty eight hours a total 
daily (lo«e of 0 grra is prescribed Subsequently the amount is 
halved and later reduced to one third (the four hourly intervals 
being maintained) For children Inlf these doses suffice In 
severe cases the first and second doses should be given intra 
venously Orally sulpbathiazole is sometimes better tolerated 
than sulphapyndine Further details regarding the U'^e of the 
sulphonamides and toxic reactions vvlucli may he produced 
are giv cn on page 70 

Lumbar puncture must be perfonned at the outlet to 
confirm the diagnosis and shoidd bo repeated at intervals 
to gauge progress Adequate chemotherapy rendcn> thenjieiitjc 
lumbar ptmetures unnecessary Anti meningococcal scnim is 
failing into disuse if employed at all it must bo regarded ns 
secondary to chemotherapy and a single dose (70 to 100 c c ) 
of poly'valent serum injected by the intravenous route 
Intrathecal therapy is not novi employ ed cither for 
sulphonamidc or serum 

Prevention — Isolation ■should be inaintnmcd for at least 
tno weeks after the onset or until two negative nnsopliaryn^al 
swabbings }mvo been obtained at four day intervals Con 
current disinfection of na^al and oral djvcliarges is iiujwrtnnt 
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Eniripnt n)n‘*ks should Jm «oni b\ nitenrhntfl Contacts and 
tamers of mininpoi-otei sIinnM bo kept imdcr ob-^?r\jitiorj 
iintjl tihouu to l)C liactonoloRK dl\ frtt. Pitiintsinp results m 
the deuniuoe of tarrierh Im\e been ublmnctl witli Biilplmpt^ridmo 
b\ rairbrotlier Ibe^ shoiiK) boetioournii^rl to olitnm nbumlant 
fnsh nir nntl oxervi-'O In the pit -once of nn out break, nttenhon 
to genenl liexlth nn<! w imi*ortnnt Partuulnr care 

must be taken to en-un llmt jutijitr ajmcing m sleeping <iui\rtcn> 
IS fttnilable During jirtvalimv of llio tliscn'^' tlic kissing of 
tbiltlrcn should Ikj n^oiiletl, pirtniihtrlj b^ tho e ulio im\t 
l>ccn m contact nitli a c im 

\l 11 U ilAKUIl s 
. M Mitmw 


SIimaEMIA 

The (bsctntn of buttri'i in (ho circuhting bbajil niUicatcs 
a Ifiidcna tuin This combtion prolmblj otcurw fmrJ^ fmpitJith 
wtlioul prtKlucuig ho>cro symptoms 'Jims BtnptowHci 'kiul 
other org'Muwns ha\o liccn tlemonstntcil in blood tuUtircs 
taken koon after minor ojicrotionii, snrh ns tooth ottraction 
or tonsrljectomj IJj the term ^eptwrmut, liouoier, more w 
imaiil than tlio jirc^enco of otgamsms m tho blood *'^cpti 
ctmia indit itcs a clmicnl condition, nliieli UBimllj results from 
tlio presence of lixmolNtic htroptococci or Rtnplixlococci m the 
blood btrcani Scptictmta duo to either of (hc«o organisms is 
nn acute condition, but when Ibo infecting organism is tbo 
Slrfpiococcn^ iindaiM an cntireK difTcront chmeal picture is 
produced, vliicli is known ns aubncnlo Imettnil ondocanlilis 
(tide p 0-7) StptitPimc pba«cs nUo occur in infections In 
organisms other than tho sireplowxci and Rtnpln locot 1 1 
nms III tho carh stages of piioumoeocml pnoumoma tho 
enteric fo\ors and momngococcal inonmgitis blood cultures 
mat Lo p^sitiic, but this i< ouh a tmu'-iont bnibng 

In scptiCTima duo to tho Slrcj^ococcus hirmolyltcM tho 
Eourco of mfcition is often olnious and of a local nature such 
as cclluhti'' whitlow, o finger pnekod at oporvtion or nutops}, 
tonsillitis, or utenno mftrtion In komo cases septicemia 
maj ocriir without an obvious focus 

'Xho do\ olopment of scplicxmia probably doixuids nniiiU on 
tho Mrulcnco of tho mfottmg oigamsms ami tho resist uico of 
tho tissues to infection Tluw when tho resistance is lowered by 
tho prcscnco of a thromo disorder, for insfanco Graces’ di^oaso, 
a MTulonl soplica-mm is liable to occur ns a terminal event 
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Tlie onset of streptococcal septic»mia is abrupt If there 
IS a local lesion a lymphangitis is often ^^s^bIe, and the patient 
presents certam climcal symptoms which point to blood stream 
infection Ihe most important and constant of these is the 
occurrence of rigors , should the^ occur m the presence of a 
septic focus thej almost certainly indicate a septic'cmia, and 
hlood culture is likely to be positive Fever of an irregular 
typo IS almost invanablc, usually much higher at mght than 
m the mormng, and continued sometimes over a period of manj 
neeks Tno other important s>Tnptoms are pmgrcssi\( 
anmmia of hjpochromie type and troublesome diarrhoea, wlucli 
faiL to react to the ordinarj remedies The tongue is smooth 
red desquamated and often sore The urine general!} contains 
albumen casta and sometimes red blood cells The skin piai 
show er}*thematou3 ra‘«hes and petechiae and the spleen la 
often slightly enlarged WTien metastatic abscesses are formed 
the condition xs often described as p//a:mta rather than 
septicamia Such abscesses ate spcciall} likely to develop 
in J-he poncarduim pleura, or joiote It is important to natch 
carefnlh for the development of symptoms pomting to 
formation of pus os their rehof b} aiirgical drainage is essootiaL 

STAPirTLOCOCCAL SEPTIC^lilU 

Infections by the Staphylococcus aureus are usualU pmnnnij 
on the skin, and this organism is responsible for boils and 
carbuncles The amount of general constitutional disturbance 
maj be slight while the infiammatorj process remains locaIi«ed, 
but if the organisms reach the blood stream, either as a result 
of lowered tissue resistance or ill judged surgical measures a 
bepticaemia maj be produced m which metastatic abscesses are 
striking features These maj be found most commonlt in the 
bones in the permephne tissues ansmg from a staphylococcal 
abscess of the renal cortc\ m the pencardimu pleura or el'C 
where Not infrequently there may be a latent period of dal's 
or weeks between the occurrence of a boil and the development 
of s\Tuptoms pomting to a metastatic stapha lococcal lesion 
such as a permephne abscess Often, indeed, blood culture is 
negatiie but a transient staphylococcal bacteniemia mu^t be 
presumed In every case of prolonged pyrexia w ithout obvious 
caii'ie the possibility of a staphylococcal abscess must bo 
home m mind particularly if there is a polymorphonuclear 
leuoocato'sis Pyrexia may contmuo for several weeks before 
tcnderne'^S or bulging m the lorn points to a ixjrmephnc abscess 
Symptoms may also be misleadmg Localised staphylococcal 



snin'ic/K\nA m 

nb-’i’TW-s in tim lnn^i'« m'ly r,i?iw J»/f*in()pt\-v|« /»ni lcn<i to n 
«ii'*l4'»Xrri of piOnmnni^* liilJcrrn!o'ji>». .Spi'.in of tlto 

iv^o'is iluo to |>cr}ncp}jrio infir'ction way Kimnlato «li=e.'i‘!o of (lio 
liip joint, or an o'^lcomyrHlM, o^ppctaily in a rliild. imy }>o 
rrganlwl ns rlioumatir. 

UfiuMly stnphylorocoal poptioirmia is loss ncuto in onset 
limn is strcptooocrnl svptio.emia. When loenlisofl jnotastntic 
i\l>st'<*s.s('s nrci formo<l,*if the«^ can ho ndoqimtoly dminod the 
outlook is relatively ^food, nml it is mnarknlilo that ilesporatcly 
ill patients may ultirnitoly nnko a complete it^eoaery nHer a 
Ion;* illness witli multtjilo foci of itifoelion suoh as emjiycma. 
puhmunty or Jierinephrie fthsccss<*s. 


TanATMHvr ov SrmrxutA 

Tho risk of genernlK'd infection can Im inininu-etl hy careful 
trratmeiit of local innninmatorj* (smihtions. M<>renver, par* 
tieularly In ptnpliyhu'ooeal infections, such as multiplo lioils 
or carlmnetes, tho likelihood ofn soptie.rmia can l>e ilimiiu'slied 
hy due attention to tho gcneml health of tho patient, who 
Kliould lie ndviMjd to take n prolonged hohtlay following eeptic 
Infodtons, An attempt may ho maile to raise tho n'sistanco 
hy a eotirso of injeetiotis of an autogenous vnreino, which is 
KintcUnies effective in etaphylocownl tnfetliotis. 

There nre two main nvpects of tho frentrnont of ^«o|»tle,Tmm 
whether etreptocoecal or ^'tnpllJ,loeoc^■^ll : (1) ^Icnstires designed 
to improve and maintain the re^wtaneo and mdrition of tho 
patient ; (2) ehemothempy. 'Jlic former art* of importance 
and inehido good nursing, n Jargo Jluid intake, if jx3s.s)h)o 0 pints 
per diem, ghns)*^ and nn nlknline miatnre. Morphia may he 
neccs-sara* for pain and sleeplessness. The patient must l>o 
frequently ovnmined to detect localised suppuration. Kyjio- 
dermic injections of 1 e.c. of commine sevornl times daily are 
oTicn oT value iT the heart •rale is verj* rapid. Itepealed hlood 
transfusions, not more than 10 07 . at n tune, are of undoubted 
value oven if the patient Is not atriUlngly an.emie. If tho 
tcmpcrnluro is nhovo 104®, tepid uponging is advisable. Quito 
apart from tho lowering of temperature produced, tho patient 
feels more comfortahlo. As tho disease js often prolonged, 
a nutritions diet Khould lie nllowwl, together with large amounts 
of fluid. Iimnuno-transfusions are of doubtful value. 

Chemotherapy. — The infroduttion of the sulphcmamidc 
group of dnigs. the he--t known of which are fluIphap\T»hne, 
sulphnnilaniide, and sulphathinrolc, has proh.ihl.v been the 
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grentost tljcnpoiittc ndvance ever made in the history of 
medicine Their ndniinistmtion has ro\ olutiomscd tlic progno*!'' 
not onl^ in streiitococcal scpticrmias but in di'-cases due to 
other micro-organisras such as the pneumococcus, memngo 
coccus, B cell, and gonococcus, in addition to numerous 
others such as Fletncr’s d\sentcry bacillus and the antlin'C 
bacillus, where their value is Ie«s definitely proved In the 
tissue fluids, such as the blood and cerebrospinal fluid, thei 
everciso a bactenostatic effect, i e . they inhibit multiphcation 
of the bactem Tor their effectue use the sulpliommido’ 
must be given m sufiicient dosage to produce a concentration 
which mil promote bactenostasis Ihere is some eiidcncc 
that m small doses given at irregular intervals they not only 
fail tor inhibit growth of bactenn but maj even do hann by 
promoting the de\elopment of organisms which are resistant 
to ‘^ulphonamidcs, rendering them bo called “ Bulphonamide 
fast ” It is therefore clear that the sulphonamides should nci er 
be given except after careful consideration end m odequate 
dosage, and it is impossible to condemn too strongly the ten 
dency to give the drugs m minor illnesses such as coryza or 
influenra The tubercle bacillus appears to bo unaffected by 
sulphonamides, as to a less extent arc staphy lococci 

Sulphapyndinc (M L B 603, Dagcnan) can be giNcn by 
mouth, intraienously or intramuscularly Sulphnnihutide and 
Bttlpbathmzolc are giicn orally Sulphapyndinc is the most 
effectue of the sulphonamide group m pneumococcal and 
meningococcal infcctioiLs. sulphnnilnmidc in ‘;treptococcnl, and 
Kulpliathiirole in gonococcal Sulphnthiazole possibly ato 
has «ome effect against stnpliylocorci Owing to the rapid 
excretion of tins dnig it is cs-cntial that it Bhould be given at 
lea**! four-hoiirh tliroiighout its ndnunistration 

The route of administrition of choice is the oral, ns intra- 
muscular injection is painful and with mtmionons injections 
cien a small amount of drug outside the vein produces a gnsc 
local reaction In patients Iiowescr who arc dangerously ill 
/fs- from cr 

evrohro spinal fcicr, it is often necessary in onlcr to obtain 
rapidh a higli concentration in the blood togiic suljdmpyTidim' 
dcn\ati\cs Ultras cnously at the Wginniug of treatment 
Two pnn of the sodium saff of sulplmpyndino (AI L B 
soluble) « an bo given anth a 10 c c saringo diluted with ib«tilleil 
water Extreme care must Ik? evertised to ensure that no dme 
IS injected into the li*vsiies If iiitramtisiiilar injection is cm 
ploi ed the dnig must he injected deeply into the mtisi Ic< of the 
buttock The pain can I>c partiall\ avoidwl hy simuItaneoiM 
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will siilplionnmi(lc<^ there is often n ri‘!e of tcmpcntiire uhich 
1 *? npparcntlj the reMilt of U»e dnig mthcr than n rcenulc«ireiice 
of the jnfcttion 

C Ila-waluria — This ih cspecnll^ liable to occur Mith 
sulphatlimrole wnless the piticnt is made to take largo amounts 
of fluid It IS probabU duo to or\st illisation of the tl^ug in the 
renal tubules 


RHEUMATIC FEVER 

Rheumatic fever, or, ns it is often called, acute rheumatism, 
js a Specific disease chnractenswl by fever, arthritis of a well 
defined t\ pc, and a tcndcnc> to involve the heart It certainh 
has no connection wtK the degenerative fonns of arthritis 
known as osteo artlintis and its clinical picture and ago 
incidence does not resemble infective or rheumatoid arthritis 

ffitiology — Rheumatic fever is pnmanlj a disease of 
temperate climates m the northern hemisphere It is par 
ticularR common m England, more especially in the larger 
cities where overcrowding is prevalent It is cssentiallj a 
disease of chtidliood and of young adult life, and is almost 
unknown over tlie age of fortj except in persons nho liave 
already had a pre\ious attack There is no conclusi\e evidence 
tlint the dHen'»o is hereditary It is partieularlr common in 
diitriot^ winch besides heing ovdvronded are low Iving and 
damp 

The cause of rheumatic fever is still unknown There is 
considerable evidence that the di<!caso occurs in children who 
somp ten liar's previously have suffered from tonsillar infections 
with h-emnljlic streptococci Although there is little hacteno 
logical evidence to proao that the disease is directh duo to 
streptococcal infection it is possible that the presence of such 
an infection ma> m some waa produce a sensitisation, which 
ma\ cventunlh manifest itself as the symptom complex 
recognised as rheumatic fever It has alro been suggested 
that the disease is dne to a virus Rrohahl^ scaerol factors 
are nccessaia for the development of acute rheumatism, 
in which both streptococcal infection and nllcrgj ma> 
pla^ a part 

Symptoms — There is frequently an association between 
rheumatic fever and chorea Sometimes chorea may develop 
in a patient vho has jireviously suffered from rheumatic fever, 
and m chorea Uic heart often becomes involved exacth 
ns it is m rheumatic fever {ndt article on Chorea, p 820) 



miRUMATin FKVKIl 7n 

In tnofit cnih'H rlicutnatio Icmt Jm» a pradua) onnot wilh vngiic 
jwlij'* in Hit* Hndw, Rf'nrml mn! itho, and fex-qucntly a Horo 
throat. The tcmjw-mtnro goonri*^^, niuJ rangi-« from lOS^-IOl* 
RR the (H*raRO Iktoiuor \\c 1I estaWWiciI. 

Join/.i. — I'he ino-^t clj-amctcTiRlic feuliiiTR nbont llio joint*? 
in nciife rhonnmtiRni nro that tho fwin flits froiri joint to joint 
nml that the jirthritis is nlwnj-8 nuiltipfe. M(wt coininonly the 
larger joints smh as kneon. Ankles, and phonldcrs are* first 
alTt'ctwl, nhilo the small joints of the hantJs are nsimlJy spared, 
Altliongh tljo pain may l*o fcvctc, jiartictilarly on movement or 
prcsRint*, tliere is remarkahly Iiltin to see on examining the 
nffeotctl Joint. Frequently notlnng nltnormnl can ho detected, 
hut sometimes the skin may W llushMl nnd the joint sliglitly 
RHoDen by an oflusfon of finhl. Tlic skin never l>ecomes 
glare<l, indurated, or rrdomatouB. as may often bo the case with 
pjTvmio joints. In the course of a day or two tho joints first 
atTt‘cte<l l>ocome free from pain nnd tenderness. x\hilo other 
joints l>epin to l>o involvc<l in a similar manner. 

iVfiTi.— Tn severo rhoiimatic foxer, particulatly in adults, 
sxxcating is profuRo nnd somolimes there i« a diiTuso crj'thema, 
nliich has no clinie.al Rtgiiificjmee. 

IJcnoath tl>e skin, but not actwnily in it, tljere arc somo- 
timeft nudtiplo <Iifcrelo lumps about tho Rtre of a ])c.a. nhieh 
have !>con tenned rf<fumnli( norhilef, Oeeurring mainly in 
children, tljoy nlwaj*8 indicate a severe infection, usually uith 
cardiac involvement. TJie eommonest sites for their oecurreneo 
arc around the UTists, elliows, nnd over (he stifierior oectpitnl 
protwlK* ranees. 

niofyl . — A h.X'pochromic anaemia develops rapidly and the 
1000003^0 count is usually high, about jri.OOO to 20,000, 

llrarl . — No infection is rnoro prone to attack tho henrt than 
rheumatic fever, and it is this fcalxirr xxhioh renders the disease 
Ro Bcrious. In every case, hmvover mild, there ir Rome degree 
of myocarditis, as excmphficd by the IvSchycordia which often 
persistfl for fionio time after tho fem|)erat»re has fallen and 
joint hnre <ifsopp<^rc<h Tiio first sonrul at tin? 

apex is mufiled in character and a soft BxTitoUc murmur 
may develop, perhaps os a result of dilatation of the mitral 
ring. In about iJO per cent, of cases there is evidence of a 
definite endocarditis, which affecta most commonl}* tho mitral 
valve, often both mitral nnd aortic, nnd mreiy tho aortic alone. 
A sj stolic murmur, blow ing in character, best heard at tho apex, 
and propagntorl into the axilla, often indicates mitral endo- 
carditis. With involvement of the aortic valve a soft diastolic 
bruit is hoard either over the base of tho heart or along the 
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cdg«>s of the stcrmim In addition pcricwlitH may occur, 
jnrticuHrlj m pevero c'\‘?cs or m recurrent ottacLs It maj 
he accompanied hj left sided pleurisy The heart lesions of 
rheumatic fever are dealt with in more detail in the section on 
‘ Diseases of the Heart ” 

Pyrexia — In children the temperature is seldom above 102®, 
but in adults it is often higher Hyperp\'rc\ia, common before 
treatment with Bahcjlates, is non almost unknown 

Types o! Rheumatic Fever. — ^Tiic disease as described above 
IS such as IS seen m severe casts m young adults In children 
the jomt symptoms are usually much less marked , it is quite 
the evception under fillcen jears of age for anj dcfimte swelling 
of the joints to occur, and often the pam is much less than in 
adults In some cases, indeed, there may be no noticeable 
artlintis at all, and the diagnosis depends on the development 
of cardiac lesions These are much more frequent and severe m 
children than in adults The mild tj^pe of the disease as seen in 
children is often called subacute rheumatism The temperature 
IS onlj shghtly raise<l u itli vague aching in the jomts, consider 
able impairment of the general health, and some anicrom , such 
cases raa) be associated with cardiac mvolvement 

Diagnosis — There is one pitfall in the diagnosis of rheumatic 
fever which maj cost the practitioner his reputation and tlie 
patient hts life namely, a mistaken diagnosis of acute rheuma 
tiam m a case of osteomjehtis Attention to the maxim that 
rheumatic fever should never be diagnosed in a monarticular 
arthritis uiU go a long wa> tonards avoidmg so disastrous on 
error Further, in osteomjehtis the skin over and surrounding 
the jomt has a red, glazed appearance, and often pits on pressure 
In addition a point of acute tenderness can usually be made 
out over the site of the discos© in the bone 

Acute rheumatoid arthritis may simulate rheumatic fever 
as regards the temperature, but the joints inaolved usuallv 
include the small joints of tlio liands, the cervical spine and 
often the temjxiro mandibular joints all of a Inch are but nreh 
affected in rheumatic fever Moreoicr there is loss tondenca 
for the pain to flit from joint to joint and periarticular thicken 
ing and dcformitv of the affected joints occur earlj a ith striking 
muscular wasting 

A raiiltiplo arthritis maj occur in the course of manj diseases 
such na pneumonia, dvsenterv, scarlet fever, piTniia, saphilts, 
gout, and taqiliou! or it maa follow gonorrhoea railure of 
the pirexia and pain to react to adequate treatment with 
sahejiates is strong presumptive evidence that the case ls not 
one of acute rheumatism 
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T^ea{ra^n{ — 'I ho nmtn ohjpcl (n (!io tnnlnu nt of rliPinintic 
fov(r H to a\<ii(l cwlmc complii itjom with llinr nttonthnt 
mcn'ico of ihmnic \o1\«hr dwvsc Only loo ofloii in spite of 
e\er\tIuiiR rniloc-Anlilts (lp\eloi» Imt Ihert enn 1 k 3 no ilouht 
tluil nh'^olulo Tt^t in ImmI from tho on-vt nilh careful miramg 
go fir to prpytnt heart ili‘<cft8o Owing to Iht profiw swiating 
the patient shoul I 1)0 nursed m htaiikcts rather than sheets 
and Jf the joint piias I»e seitn inimohilwitjon of tlic nlTccteil 
joints l)\ sandbags and elevation of the l>e<!e!othe«i hj a cradle 
arc desirahle I«ocal apphci\tions to tho joints such as incthjl 
Pihcilalo hnnneiit, mat pi\o some relief I^icn when the 
heart is unalTtcted the jntienl should remain in lied for a 
minimum of six weeks whito in ca'^es with oh\ious canhne 
miolvetnent os inatij montlw may Ik* rtquin?<l 

^ihcyhitos are of the pantest \nlue in aducing the tern 
ixjntna and alnhdung t!io joint ]»ains m rhcumalio fcaer 
Jhe\ liu\e however htth efhet in jirevenlirig canhac involve 
ment Tlio dnig w Inrst given as swlmm sahev Into («o<l sahc^l 
gr \\x, 80(1 bicarb gr 1 »yr nurantu "^ss, nq ad Sss) 
lor adults until the tcniHratnro fnlN a dad} total of ISO (o 
210 gr of sahivlato shou!<l Iki given , the amount ma^ then 
1)0 dccroasod gradualK to lO gr dallv hv cutting down the 
freipiencv of doats Iho bicarlmimto prevents salicvinfc 
poisoning, the symptoms of whieli aro tinnitus, voimling and 
♦‘Ometinu's delirium 

'ilio diet is not im]>ortaiil, but dunng the initial period of 
pjTovn the patient will probabK oiilj be willing to toko lliiids 
If the ]iain is sevea tnough to pnaent sli'cp Dovers jKiwdir 
maj 1 m) necessary \\itlim fortj -eight hours of adequate 
treatment with salicvlatcs there m nlnajn a marked nnproyc 
ment ill the symptoms In apito of this it ts most important 
not to allow Iho pitiont to ait up in bed or olhonMSo overt 
jjimself too carh Tlio pul-o ralo is tbo most important gmdo 
as to wlion a mUing posture may ho allowed Jhis must bo 
stnctlv forbidden ns long ns tliero is nnj tnch^caalia It is 
often dinicult to <lceido nt what stngo tho di>ca.sp lias become 
quiescent Iho sedimentation mto is a ynlimblc guide 
If it H high tho condition w still aclno and further rest 
IS indicated 

Prognosis and Prophylaxis — Tlio immediate mortaht> of 
rheumatic fever is rclativolv low, Imt it levies a heaw toll in 
deaths from eanhae fiihiro m later hfo UiifortiinatoH it Ja 
a disease which tends to recur more* especially if the heart has 
Ijocn attacked With each rcciirronco tho cinntes of sovoro 
and permanent cardiac damage Jiccomo increasod In oyorr 
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cii^o of rlipnmitie fr^cr tho problem flicreforo nri cs of lio\r be t 
to roiiirrciu-c nctnrn to crowtlcd 'iJul mir 

mundinf,-. hIiouM bo prc% cntwl if po<««ble the p itient*? wlioiiUl 
h%c m the country ami all predisposing causes of further attacks 
such ns o\craork cold and chills miLst bo a\oide<l Un 
fortunately at ana rate m hospital jiatients this is an ideil 
unattainable m the present state of society and economics 
Tonsillectoma is iindaisablc unic s there is gross spp<us 
in am case the operation should not be jierfomied until 
com alesconce is completed 


ERYTHEMA NODOSUJI 

This condition is not a manifestation of acute rheumatism 
It IS chicfl\ found m ohil Iren and young adults Indurated re<l 
areas appear i !llcfi^ o\ er the shins rarely on the foreanns These 
are raised ahoae the surface of the slon and arc very tender 
Usually circular or oval they van in size from a half to two 
inches in dmTnelcr At first the\ are red but later becorhe 
purple The degree of constitutional disturbance is \erv 
sanablc Often there is little or none but sometimes there 
maa ho feaer and vague joint pains Unlike acute rhenmatisni 
cradhema nodo«um <loes not produce canliac lesions 

The aitiologv of the condition is not definitely estabhsbetl 
but it IS probablv a cutaneoua response to bacterial allergens 
nhich arc ttsualK cither streptococcal or tuberculous This 
13 suggested by the fact that patients suffering from erathema 
notlosum frequentU show evidence of chronic infection such 
ns enlargement of tho-tracheo bronchial glands infected tonsils 
and chronic enlargement of the glands m the neck Some 
cases give a pautire M ntouv test and arc probabl\ tuberculous 
in ongin others react to iiaemoivtic streptococcal endotoxin 

There is no siwcific treatment and with rest in bed and 
local applications of lead lotion the lesions iisuallv clear up 
uitlun a fortnigl t In view of the possible tuberculous origin 
of the rli«eiso the patient sUoubl lie mvesUgatofl fcQux tlu.'t 
point of \ lew mtliKliiig an \ mx of tiie xhest 


IKFLUFNZA 

ProbabU no diagnosis is made so frequentU and often with 
so little justification ns that of influenza The layman indeed 
IS very apt to term any severe nasal catarrh or infection of the 
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upper rcfiplmtory tract an influcnral nttnek. Ifoiv diiTcrent 
sucIj eases nro from tho truo opidemlcs of innucnr^ is well 
niustmted by the devoslnting pamlomio \\hich occurred in 
1018 and 1019. rcrlmps tho most striking |K>int nl>out tho 
d^caso Js t!m way in nfiich it occure in uidcsprc.id cpKlefnicM, 
indcjiomlcnt njijnrcnlb* Iwth of cliimvlo ami nationality. Jn 
10 IB tho number of deaths from tho disease must hnvo far 
cxcmlod tho total of thoso killed tn tho War. Similar 
pandemics occurred in IHBOnml 1899, 

iEliolosy. — ^'J'ho brilliant work of J^aiillau- nml olhore has 
Bhown that influonra, at any rate in somo opidenues, is <Ui« to 
infoclion by a virus. PfoifferV liaciilns, formerly thought to 
bo tho tansal organwm, is now known to Ihj a secondary invader, 
as nlw may las otlior organisms, siith as strejilococei or pneumo* 
cocci. Tho complications of iti(luon7a,'such as pneumonia, 
aro due not to tho virus but to sccoudarj* invading organism** 
Tho dlsraso is oxlrciucly infectious, as tho virus is wiilcly 
Bcaltcred by (ho patient’s cough. An attack pro<hicc8 a 
relatively short jKTiod of immunity, ami some i>poply np|)Ci»r to 
1)0 Biwcially susccptibln to infection. In iwmdcmics the disease 
is usually more sovertx in ^omignnd healthy ailnits limn in 
infantH or the ngc<l. 

Syaptoos.—Thc onset Is alwa^si sudden and the incubation 
period very short. Any attempt to dcscril)© tho clinical foalurca 
U iieceaaarily difficult owing to tho wide variations wliich occur 
in tho disenRO in different iocahtics and at different times. 
Tlio cases can, iioucvcr, Ik) divided roughl}' into tho fio*calJe<I 
bimplo influenrm and those with pnlmonarj* involvoincnt. 
The former lyix) is met with in j>cno<|H between widespread 
epidemics, and also Includes tho great majority of tho eases 
oven in pandemic pcrio<ls, Tho discafco l;cgins with sotcro 
headache, aching of the joinU, and jiyrcsio ; tho foucea aro 
rc<l and injected, but without dcfinilo toiisilUliH ; a Imnl, 
hacking cough duo to tracheitis dovclops early, but usually 
Ihero is tittio sputum. Aflor four or five dnya of irregular 
pjTotia, with considcrablo prostration, tho symptoms disapiiear 
and n slow’ convnlcjicenco ciuulea. In somo epidemics complica- 
tions such ns aento otitis media, mastoiditis, sinusitis, and 
rarely meningitis nro frequent. Sovero post-influonTuil mental 
floprcssion is not uncommon. 

In Boino epidemics gastm-intcstiiml symptoms aro prominent, 
and 8Uch eases aro often doscrilicd ns ffd^lric influenza. Tho 
tcmiKjraturo is rarely above ItW® F. ; tho tonguo is furred and 
tho patient sulTors tovoroly from nausea and vomiting. Tlicro 
j8 abdominal discomfort rather than pain, and tho bowels aro 
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usually constipated Probably the symptoms are due to 
influenzal infection but needless to say the diagnosis must 
be made with caution especiaDj in the absence of an epideimc 
Tho pneumomc or septicremic type of influenza presents a 
Terj striking picture Often starting with symptoms similar 
to those of the simple form of the disease it rapidly becomes 
apparent that the illness is of a grave type The breathing is 
rapid and shallow though there is no obvious respiratory 
distress , cough is frequent and troublesome , the sputum 
becomes considerable and is frothy and blood streaked But 
perhaps the most stnkmg feature is the colour of the jntient 
uhich ranges from pink m the milder cases to a characteristic 
hehotrope, hlae or violet hue m those who are desperately ill 
The pyrexia is not necessarily high , in fact m the more severe 
cases the patient may die with a subnormal temperature 
Although mvolvement of the lungs is the most obvious feature 
streptococci can sometimes be estivated from the blood, indi 
eating the presence of a true septacffimia These organisms, 
however, are probably secondary mvaders Tho kidneys arc 
affected, as is shown by the presence of albumen and casts 
The mind is clear and alert to within a few hours of death 
tliotigh occasionally dclmum and convulsions occur winch are 
not however, necessarily indicative of a true meningiti*! 

The physical signs m the chest are very variable, and are of 
httle value m asse«!sing the seventy of the disease Sometimes 
nothing IS heard except a few scattered rales and rhonchi , 
sometimes there may be dullness and bronclual bieathmg 
over a considerable area of long Often the physical signs 
vary considerably from day to day The pulse is usually 
relatively slow compared wath the temperature and rcspira 
tion rate Pleural effusions empyema or rarely pulmonary 
absiCess may be serious complications or sequela) 

Prognosis ■ — ^In sporadic cases of influenza death hardly 
e\ cr occurs In epidemics the death rate vanes ■mth tho 
proportion of pneumonic cases The most significant iioint in 
the prognosis is the colour of the jwtient those with the typical 
heliotrope tint in\ anably die very rapidlv 

Diagnosis — In the presence of on epidemic the diagnosis is 
easy "With sporadic cases the diagnosis should not be made 
until other pyrexial illnesses have bwn excluded 

Treatment — ^Thero is no specific treatment for influenza, 
but nithout doubt immediate confinement to bod tends not 
only to shorten tho course of the illness but diminishes the 
incidence of complications It also helps to hmit the spread of 
tho disease Symptomatic treatment with aspirm (gr x). 
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DovorV ponder (gr x), nnd steam iidmlatjoiiH gi\o roliof If 
cough 18 trouble “omo, a lirictws containing equal parts of rup 
of wHlcmo jiluMplmto and strup of Virginian prune h often 
o{Tccti\o m 2 drachm do<M.8 

The treatment of miluenzal pnouinonm dots not difTcr 
c^‘^ntlnll^ from tint of other fonns of juiLiimonia In hotcro 
eaht*> oxtgon should bo gi\tn Sulphnpjndmt is rtrtniiil} of 
great taint if gl^cn larlv and in adequate doses {tide ]> 70) 
It is incfTcttiNL in uiuompbcntcd com^h of lullueu/n 

Con\alc'*ccueo n often slow o\on nflir imld nltaik« ami 
so\tml dajN of rest should lio iiwMcd on lioforo the piticnt 
retumn to work In wime casca tachatardm, extra s^-stolcs, 
and m\otanlitiH UoMlop after the acute t>tago of the illness is 
over, noccsBitating prolonged rtst- 


UNDLUAM' AND AROmUS riAEH 

1\MJ clovtl^ allicsl organisms, JlnirrUa tmhtcuais and 
JirticcUti oljortiii, laii'C’ m man n j»rolongrd panxii witli a 
timlcnts to ix,ims^.ioiH and rdajKcs Ji uif/i/ra^K is pnmnnR 
an jiifetljoji of goats Jt ri/s»r/M» of rattle Man is jnforted 
through drinking the milk Although there arc minor differ 
tnrt*s in the cluuci) features of iindulnnt fcier (Mnltn fo>cr) 
and abortus fe\cr, tlicro is stifliciint similarity m the two 
inftetions, as seen in man, to warrunl their being drsinbed 
together 

Symptoms — -'llio onset w gradual with jiyrexia, swiating 
and soinclunes rigors Although the fcatr may he high the 
jwlieiit ofttn fuis rclatncJy «el), and sonicfinits niaa o>on 
remain nmhulant for long pcriwls 'I ho pulso is rolatuch 
slow and llio inticnt is rlcar and alert tHimelimes tho spken 
IS ju«it palpnbh In undulanl fc\cr joint pains and arthritis 
nun occur, but this wmpbcilion is rare in aborluh fcitr 
Ibo SMuptoms may last for inniu montlis with cvnccrbations 
or n inisNions 

Diagnosis — ^Iho ix)*ssibihl\ of abortus fo\cr must nlwa\-s 
bt homo in mind in any lawi of prolonged p\Tr\ia without 
an oliMOUs cnu‘>t fciiggcstnc tliiucal features arc the aery 
profuse Miciting, relutiacly almv puJ‘«e and tho fait tJiat tlio 
intunt 18 not iih ill as might lie expcctod with llio jirolongcd 
fcacr 111 all of continued fever ngglntinntum tests fhould 
he ])crf(irmcd Iho agglutination titrc usually rises to 1 in 
J 000 or oven lughcr 'J lie organism can tonictunes bo obtained 
by blood culture 
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Prophylaxis and Treatment — Efficient p-isteunsation affords 
complete protection As apparentlj bealthj coiis ma\ 

be earners raw milk is alwajs jKJtcntnlly dangerous 

The disease tends to spontaneous cure thougb reiai3'«ts ina\ 
continue for manj months Ke»t in bed m the earliest stages 
probably cuts short the duration of the ilhiess but it is evtremeh 
doubtful whether sulphonamides or indeed unj speciOc 
treatment is of value 


SPIROCHETOSIS ICTERO HEilORRHAGICA 

bpiroch-etosis ictero hasinorrJngic i (Weil s disease) is a febrile 
jaimdice due to infection by a spirochajtc the hplapira tdero 
hicmorrhagica uluch is excreted m the urine of nts> Pro 
bumably the organism penetrates the sodden but intact human 
fckm The disease occurs m miners workers in sewers fish 
cleaners or wherever water is bkely to be contaminated bj the 
unne of rats 

Symptoms — The onset is mvanably sudden with high 
temperature and often a ngor Headache vomiting and 
severe muscular pams are the roam features during this imtnl 
febrile stage but there is often nothing speemlly characteristic 
until jaundice develops on the fifth or sixth da} Dunng the 
pro icteno stage the ^agnosis may be suggested by the occupi 
tion hbial herpes often hfcmorrhagicr and conjimctivitis 

The jaundice is deep and the patient appears orange 
coloured Bile is present m the unne but the faices are not 
nccessanlj claj coloured In severe cases there is great 
prostration and often a tendency to ha?morrhage producing 
epistaxis petechia? or even ha?mtltemesis or mcliena Tlie urmo 
contains albumen casts and blood Usually after a week 
or two the jaundice graduall} disappears and comalescenco 
IS established but a proportion of the patients develop anuna 
and die from urcenua and exhaustion The temperature falls 
withm a few days of the development of jaundic-e but there is 
sometimes a secondary ri^e of temperature about the third 
week of illnCbS Probably manj mild cases occur in which 
jaimdicc is absent Except in localised epidemics these are 
likely to bo misdiagnosed as influenza 

Diagnosis — ^A defimte diagnosis can be made b} inoculation 
of the patient s unne into a gmnea pig The unne does not 
contam the loptospira until about the tenth da} Agglutma 
tion testa are hkel} to be poflilivc about the sixth da's Blood 
culture IS negative except dunng the pro letene stage 
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A pol\mor|)homiol(‘'\r k tictn > iosin found in wpntx hxtosis 
^•dnist t(} the iionnni or low white loH count in toxic or 
infcctixo jauiulirt Vpinnhihwjs xhoohl Im thought of «« <i 
IK)x.sjhilit\ in all whero jnmidicc dcvtloiK after Minit daxs 
of a hcxcro fihrilo illiU'w cxnctmlK if tlic j niicnt h nr<ujmljon 
11 one which ifuohcw petting wet iii nit jnft«.t(cl Mirnuiiulinps 
Treatment —A «j>otific nnti winim is axailvhlo, which w of 
xaluo c»iKcnll} if given within tho lirsst week Jllurtv to 
fortv c e aio given iiitritniisLiiInrh or inlinvenousl} As 
hepatitis IS jiraiont tho lutient elioiill takn largo nmounls of 
glufx) 0 nncl tlimls and fata ahoiild Iw avoiilod Swnplomatic 
trcatimnt is reqtiirod for tlio liMdachc and other Kjmploms 


Tin ANUS 

ZEtlolopy *—1 he disea*® is duo to itificlion liv tho Ictnnns 
hactUtts wluth IS lusunllv prcsonl in cultivated gnjuml, road 
dust, and liorpo iimiiurc 'Jho bacdhis is mneroluc and forms 
H|»ores which arc oxtrenielv resistant to litating and drjing 
liifettioii oecurw thniuph oontnniinaiion nf wounds though 
the*^ mnj he mi slight that thov ninv cscnjio dcfecficn Ciws 
arc on record due to infected eatpil 

Pathology *~lhc ImciUi muUipU at (ho site of inoculation 
With the production of a most xmilcnt toxin Iho ntter has 
a hjiocial nffinitx for tho contnl nervous b>*stcm this it readies 
bv piiwing up tho motor nerves, |)ovaih!v through the axis 
cvhndors or m the perineural Ijniphnticss Onco the toxin 
reaches tho central nervous sjstcni it apjicara to fonu some 
kind of combination with the nerve tissues iind tho h^mptoms 
of tho disease hccoinc manifest Owing to tho nnncrobic 
character of tlio hacdlus it is more likelv to lloiinsh in deeply 
punctured wounds than in sa|»erficinl nbmxions 

Tetanus bacilli m a virulent form niav often bo cultivatid 
from tho site of infection long after the disease has bcconio 
tstabliftlicd , whether such a focus continues to manufacture 
toxin 18 not clearlv cstnbhahwl It is jiossible that the tissues 
of tho patient tm} have alreadv acquired nnti tetanic powers 
Rnfficient to noutrahso tho formation of further toxin though 
incflcctivo m dealing with that formed and convejed to the 
nervous sj'stcin during tho earlier stages of tho disease 

At antopsj there nin> ho h^iKi^tatic pneumonia and 
ouasioiinllj rupture of inusclci ]»artituhiil\ the ixctus 
nbdoinims owing to the spisiiis 

Symptoms —Iho jicnod which da] sea between the infection 

6 
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and the development of symptoms vanes from two to tvonty 
days or even longer The first sign of the disease is nsnally 
a stiffness or rigidity of the muscles of mastication or of the 
neck muscles, which is frequently first noticed nhen the patient 
awakes m the morning The description of a patient with 
tetanus, written by Hilton Fagge m his textbook of medicine 
nearly fifty years ago, cannot be improved upon After 
descnbmg the mabihty to separate the teeth known as irtsmus, 
ho contmuea “ The toxio spasm mcreases and spreads to 
the muscles of the trunk, and to at least the upper parts of 
the hmbs The patient’s aspect is then very remarkable The 
face may be deacnbed as having an unnaturally aged appearance, 
the forehead bemg wrinkled and the features contracted and 
driivn The angles of the mouth are wide apart, and the bps 
are stretched over the closed teeth, so as to produce a fixed 
smile, which is known as the rtsus sardomcus and is at once 
seen not to be indicative of any pleasurable feehng The 
alse nasi are thrown outwards, and the nasolabial furrows 
are exaggerated The eyelids are half closed, but the eyes arc 
said to have a staring expression, although their muscles are 
seldom if ever affected by the cramp The jaws may be so 
firmly clenched that not even a paper kmfe can be wedged in 
between the teeth, or perhaps they can still be separated a 
little way from one another The body is rigid, and it is 
almost curved, so that the back forms a deep hollow This 
condition is called opisthotorws At the same time the chest is, 
of course, thrown forwards, and it is more or less fixed m a 
state of expiration, while the abdomen is flat or sunken The 
tension of the affected muscles is obvious to the touch and sight , 
this IS particularly the case with the recti abdominis, which are 
often described as feehng ‘as hard ns boards,’ and which in 
persons who are not too fat stand out in knotty masses tlirough 
the integuments ” 

Pam IS an early feature of the disease , the breathing is 
embairas'ied and the voice reduced to a whisper From frme 
to tmie reflex spasms inth ojnsikolonos occur, which are usually 
attended by a great increase of pain These paroxy sms ma\ 
occur spontaneously or be brought on by slight external stimuli, 
such as a sudden noise or draught of cold air The mind usuallv 
remains perfectly clear PyTexia is vanabfe but bometiraes> it 
may be v ery high Death may occur early in the disease from 
icspiratory paralysis, in the more protricted cases cicn 
though the spasms may' have ccised, the patient mai die of 
exhaustion and heart failure 

^Yhat IS known as ” local tetanus ” la met with occasionally , 



TITTANUS ST 

Chix.cmll\ in tho 0 who liuo rutiNtnl iimphjlnitic Krum , 
in this iifft 1 1 «n]\ grot}i».s of in tho ncii,him»r 

Iiootl of tlio Mtc of infection 

of tetaiuH nm\ dcNctoji when nn oltl woumf u 
n'ojK'nctl llcforo luu miili oi>cnition n jiroj»h\l itiu do'-c of 
Kmm ( I UOO nnils) phonld be p^tii 

Dlasnosis — Stnilnnno jioisoiiinp moA wniuhilc tttann*- 
In lluH the mu^clc^ of tho ItnntiH nro more often inxohcd tlian 
in ttlnnuK niul, ftNi (ho muMles do not remain nuil lictwien 
the ]) iroWKiim llic tn»mtis of tctiimm must bt (hstingui^het! 
from that due to loril causes about tht jaw, suih ns dentat 
imtatinn Oici'^ionalh the fear of !otk jau niaj proilint 
ll^^ttr^c^d hMiijitoms winch suih rficiail} nmj !t«(mbli tetanuh 
In nn^^inngitis nlthnuglt o]Mstliolont)s and tuck rigidity 
mn^ bo striking nlisdirc of tn^mus uMiall^ makes the dmgnt sjs 
njijnrcnl A!orco\<r in tetanus tho tinbrosjmml Jlnid is 
dear umUks stnnn lias been gnen intrathciallj 

Pcognosia Tho longer the interval between tho occurrence 
of the wound and the iimt niamfestations of tlie disease the 
liotter tho prognosis Wheru this Is less than eight da\» tho 
outlook IS bad K\(n more important from the prognoslio 
|«M«t of MOW i« tho length of time that elapses lictwecn tho 
lirst KMuptoins of /ntmws and tho onset of reflex Kpasms 
When this IS less than forlj eight hours rteoaerv is im 
probable LiifortunatcU, o\cn with new mot hods of treatment, 
tlicre IS little improNcincnt m the progno is in fulh dc\ eloped 
tetanus 

Prophylaxis and Treatment — ^Iho value of anti tetnnio 
wrum na a proph> lactic measure is umaciBallN rtcognisod 
At lci‘*t 1000 units sliould be injected siibcutancHiusU as 
cnrlj ns possible after alt wouiuls, parliculnrl} if these ha\e 
octurreil on a road or euJlnateil ground ricn n grart on 
the skm or small puncture uounds arc iHitentialK dangerous 
1 urthcr injections nhoiifd be gi\cn nt wccklj intcraals until 
the wound is complete!) healctl railurc to gi\o proplu lactic 
Bcnim can onl) bo regarded iifi cnmuml negligence 

Active nniniiniMition with tetanus toxoid jiroduets an 
nmnunil), the degree and duration of which la doubtful and 
ns a prophj lactic mcabtirc it in no wu) gupcrpcdei tho 
prophvlactic hcnuu lYo do*<,s of 1 c c should bo given 
subcutancousl) at an interval of not less than six weeks 

In tho treatment of tetanus there arc four essentials 
(1) an adequate amount of ficniin given ut tho earliest possible 
moment with a view to the ricntralmtion of further toxin 
formation , (2) Bcdativcs to dummsb muscular rigidit) and tho 
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seventy of ap-isms (3) adequate nutntiou (4) cleansing and 
drainage of the wound 

Scrum Treatment — ^Aithough. it is doubtful whether anti 
tetanic serum has any appreciable effect in neutralising toxin 
which has alreadv reached the nenous system it is certamj^ 
able to neutralise anj further toxin winch maj bo formed in 
the focus of infection The best method of givmg senim is 
intravenous!} and a large dose cerlamU not less than 100 000 
umts and preferablj 200 000 umts should be given at once 
WTieu large doses of scrum are given mtrarenousl} it has been 
shown that a considerable portion of the antitoxin rennms 
m the blood for three weeks or longer and there is therefore no 
need to give subsequent doses Scrum should not be given 
mtrathecallj as it frequeotlj produces an aseptic piemngitis 
with severe cerebral sjTnptoms Intramuscular injections nn} 
be used as an adjuvant to but not ns a substitute for, 
intravenous tberapv 

SedaUxes — ^^^len the spasms are frequent and severe the 
use of avertm has proved most valuable It should be given 
reel ally m fuU doses (0 1 gm per kilo of bod vtv eight) Avertm 
usuallv abolishes spasms and rigidit} thereby preventing 
exhaustion and facilitating feeding Rectal paraldoh}do is 
also useful m doses up to 0 drachms It is given with normal 
sahne (1 drachm to oz of salme) Avertm has abolished 
the need for inhalation auTsthetics 

Feeding — Death from exhaustion is less probable if the 
nutrition of the patient can bo raaintamod Spasms and 
rigiditj involve the e\i>enditure of much muscular eutrg}, 
and an attempt must be made to give at least 2 000 
calories dailj maiiilv ui the form of gluco&c- milk or egga 
If ncce^arj a stomach or nasal tube maj bo used when 
the patient is under avertm 

Treatment of the TI ound — ^The wound sliould not be dealt 
with until several hours after a laige intravenous dose of 
antitoxin Otherwise there is liable to he a flood of un 
neutralised toxin into the cu’culation If there is anj pus it 
sliould he given free drainage and small woimds or abrasions 
over w hich scabs liav c formed should bo opened up and cleansed 
with hj drogen peroxide 


AIITHRA\ 

Anthiax is piimarilv a distose of herbivorous animals but 
occasionallv occurs in man In England the disease is mainly 
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found nmong tiuwo who uorK JiuIok nnd nnininl hair, Bucli 
fis'injuic-n and nool-Bortm. Irifortwl /i)frtvirrg-}»r««?Iics lin^o 
HPCountM for n mmdKT of cnacs. 

The nntlirftv hnoillu^ n nbout tho druinetor of a r«l 
cori)u«5clp in longtli, nnd in cwlfiiro fomut Bporta, whidi nro 
rxtronicly rrsMnnt to hoat. Owing to its lurgo si/c the 
bnriUus is rendily dctoitod na n gmin*j>o«itivp nn! in sinoars 
from JcaioriH dtio to nrititmx. 

Tho mast common form of (ho tlisensc la n local infection of 
the skin known na a tan/iyjtffn/ jntifidc, occurring on cx]»oscd 
parts Buch as tho face, neck, and anna, in those wlio handle 
infected inatcrml. The fir>.t s^inptoin is itching, and m (fie 
course of a few days the lesion preaenta a chamclcriatic npj)car- 
aneo. In the centre there is a hfack slough or eschar duo to 
cffusctl blood ; Burroundlng this is a nng of minute veaicica, 
nnd (he whole lesion is encircled hy a markwlly indnm(e<I area ; 
the nelplibouring glan<ls aro anollen hut do not guppurntc. 
One of the mast striking features is (lie absence of p.«‘n, as 
coJUjKircd with a lesion of similar sire due to pyogenic organisms. 
Often the patient foef^ (piitc fit for some dins, Imf Inter fever 
nnd collap'C imheatea Kcptir.Tinia nnd the prognosis n e\tn*mely 
had. 

Dicffncsis of Anthrax . — TliU Is readily made on hnetcrio* 
logrpal examination, lire occupation of tho patient ami llio 
absence of pain in tho local lesion are extremely guggcsti\o, 
oven when (lie pustule is not characteristic. 

Trfatm^t of Malignant Pi/s/ide. — Early diagnosis is essential, 
^clavo's anti-anthnix scrum bIiouIiI Ik> given intravenously us 
early ns jK)s.sililo in doscg up to 100 cc. Intramuseular injcetlon 
of Bcnim shotihl he reix*a|e<I in smaller ilnses. Intnrxenous 
ursphermniino (O-O tn 0*0 grin.) nnd suljrhnjijridine havchotli 
hern ivj>orted as of great value. 

Pnhnannry t'omi of j-ln/AmT. — Thia occurs ns tho result of 
inhalation of infeeterl material and is known ns wool-sorter’a 
T}}v jmj/J rm'JeJ of * /W'h’n^ 

of constrirtron in the chest, with cough nnd sputiitn. I'lio 
diagnosis is inndc by tiro discovciy of tlic anthrax liacillus in 
tho Hpuluth. Deatli is Invnrinldo. 


GLANDERS 

Glamlers is a dison«e of horses, nnd is extremely rare in 
man. The causal organism is PfeiffcrcUa mallei. 

Human glanders occurs in two forms, acute nnd chtonic. 
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In acute glanders tlie onset is sudden, mth fever, mnlniso, 
headache, vomiting, and pain in the joints These general 
symptoms are rapidly followed by nodular subcutaneous 
enlargements, known as farcy buds, which quieklj ulcerate , 
the general picture is one of pjaimia The disease in the 
acute form is invariably fatal 

In chronic glanders locahsetl nodular enlargements appear 
on the skin, which ulcerate to form chronic ulcers with indurated 
edges The disease may persist in a chronic form for many 
years but in some cases an exacerbation of symptoms occurs 
resulting in death fiom acute glanders In chronic glanders 
abscesses must be opened and wlien possible the cutaneous 
lesions evolved 


AcrriNO^nrcosis 

Both local and general infectiomj are sometimes produced 
in man by organisms of the fungns group winch are known 
as the mycoses None is common except actinomycosis 
which IS caused by the Slreplotknz acttiiomijces 

This disease occurs frequently m cattle, and it was formerh 
maintained that the streptothnx gained access to man through 
small abrasions around the lips or gums by direct inoculation 
fiom straws or grasses held m the mouth More recently, 
however, the organism, which m man is anaerobic, has been 
shown to exist not uncommonly ns a saprophxto m the 
mouth particularly m canons teeth 

The organism as seen m pus from an actinomycotic lesion 
consists of a mass just visible to the naked eye as a small yellow 
granule usually described as a “ sulphur granule,” the centre 
of which IS forra^ by a mass of hranching filaments mth an 
outer layer of club shaped bodies The filaments are gram- 
positne, but the clubs can bo demonstrated only with 
diflioulty 

The disease vanes in its clinical manifestations according to 
the part of the body affected 

1 The Jaw and Surrounding Structures — ^This is by far tbo 
commonest site for infection m man, and probably accounts 
for well over half the cases encountered The disease often 
starts with an mjury such as an extraction of a tooth or a 
fracture of the jaw In a fully developed case the affected 
area is indurated with numerous inflammatory noclules some 
of which break down and form abscesses discharging pus 
which may show Upical sulphur granules Tlic disca'.c tends 
to spread often watli marked cicatrisation of the older parts of 
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the Icnjon, nncl maj* extend do\»n Into the necK or tipTranla 
over tho maxilla. £k*coftdaf^' infeetion with pyogenic organisma 
occurs In'queutly. 

2. JnteHinaJ JTyyjc.— Infection lakes place presumably ns a 
result of 8^^ft)lonJ^g tlio filreploihrii, nhicb lends to lodge 
most commonly In the appendix, erreum, or nBcending colon. 
It may produce a dope simulation of acute appendicitis, for 
•which the appendix may bo remo\cd, and only recurrence 
of Kj'mptoms makes the diagnosis manifest. Sometimes the 
infection is more chronic and leads to tho formation of a 
slonly growing mass in tho right iliac fos.«a, whicli consists of 
ndhoions and granulomatous material. Eventually tlic process 
invol\’es tho nlidominal wall with tlie formation of fi.sluI?D, 
through nhich pus and Fomefimes firees are discliarged. In 
tho intcatinal tj*pc of case tho infection may reach the liver, 
nhieh becomes the seat of multiple nliFccspcfi with considerable 
fibrixsis. fnds gives a most sinking appearance at autops)', 
the liver re«enibling somenhat a Fjionge or honeycomb, the 
intcn'lici‘8 of nhich are filled with pas. 

a. Lunr ;. — The infection may sometimes reach the lungs by 
direct fljiread from the neck Into tlie mediaFlinum, hut most of 
the cases in which tho lung Is involved appear to ho primarj*. 
as tho result of Inhalation of tho organism. Clinically, tho cases 
closely rcFcmhlo chronic pulmonnra* tuhcrculosis witli cough, 
fever, and hremoptyais. As in phthisis, tliere may he cn\ity 
formation, hut. unlike plithi«i«, sinuses, usually multiple, form 
in tho clu‘-s( wall. 

In severe cases a condition of pyremia may be oataMiBhctI bj* 
invasion of the blood ses.'^ls; mctaslntio abscesses containing 
the streptothrix form in any jmrt of the body, such as tho 
brain, muscles, or 1 ones. 

Course and Prognosis. — Tlic disease is extremely chronic 
and may last for many ycare. Tlie pulmonaiy and intestinal 
typos are usually fatal, but when Infection is confined to tho 
jaw and neck there is often complete rcco\eiy. Severe 
secondaiy infection is an unfavoumblo feature 

Diagnosis. — In any condition around tho jaw, in tho chest 
or abdomen, winch is associated with tho formation of mnltiplo 
and persistent slnu'cs, actinomycosis should be suspected. 
Sulphur granules in the pm tire frequently not scon. 

Treatment,— Abscesses and Infected areas should be curetted 
and drained, 'llio only drug which appears to affect tho 
(lisenBO is iodine, which may bo given as potaasium iodide in 
verv large doses, up to 180 to 300 gr. a day, or as a 10 i>or cent, 
solution of Iodine ; t to 30 roininis are given thrice daily in 
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milk Wlien the <h'sca'?c w locali««l m one urea such aa the 
jan Of the neck deep X raj therapi has produced great 
improvement Po'^uhlj stilpbonaraido mai ho of \aIuo if 
much secondary infection is present 


Rake Mycotic Inttctio>s 

Sporotnchosis — This is a condition caused hj the fungus 
SpoTotnehum producing small firm nodules on the akin winch 
eventually break doivn and form abscesses Tbe lesions closely 
resemble those of 8311111115 and tubercle 

Aspergillosis — Pulmonarx infection due to the fungus known 
ns As2)trgilhi‘tfumxgaUisoc.cnTSTHTt:\y andeanonl} bediagnoscd 
from tuberculous conditionn b3 the discoierj of the organism 
m the sputum 


PSIITACOSIS 

In 1930 outbreaks in England and el owhere brought this 
disease into prominence The infection is pnmarih one of 
parrots but it is higlily infectious to man It is doubtful 
■whether a patient with the disease can infect other human 
beings The causal organism is a filterable virus 

After an incubation period of some ten da38 the patient 
becomes acutely ill uith high feicr and seicre headaches 
The condition soon comes to resemble that of the tijlioid 
state Pulmonary symptoms arc often prominent and signs 
of patchy consolidation may appear Sometimes there is an 
eruption of rose spots rather rcsemhhng tho«!o of typhoid fever 
After two to three weeks the temperature falls rather nbrupth 
and com alcsccnco is slow 

Tlic diagnosis rests on the history of contact with a sick 
parrot and the development of an illness resembling tiphoid 
or an atvpical pneumonia Xcgativo hnctenologicnl findings 
as regards other diseases help to confirm the di ignosis 

there IS ilo specific treatment and the mortnhta is usualK 
about 20 jier cent biitianesconsidcmhh m different outbreaks 

1 7 Cownruir 



TUBERCULOSIS 

I’ATIIOI.OOY 

T UIUMU'ULOSI*? li«<i IxTn recoj'ni‘‘C(l fmm rrtrl\ 

ViflemiH pnnctj it t<» in* n tn»n»«iiijt.*.|t»Io rIt‘(n*<o in iSfi'i 
amt UnUrrt Koiti wilnlii! tlic lintillns iii IS‘»2 
The Tubercle Cftcillus. — Tiilwnle IwxjJli hilojj/j to n rli^'4 of 
orgnin->ni*t ^liirh ^tain nitli InHic tUcs nml whiili do not cisiU 
1«»‘‘0 tlipir f-tnin ^vlun (mtcd mtli iiruli ami nh-oliol- a pmjiort} 
wlilrh jx'nnit'itln** c!n<5>* to lie di>«linpn'«lir<l fioin other orj; ini^nis 
nhen fitniH nr kIkIc* cotitniniii^ infcrtHl matin'll arc f>lain((l 
hi the Xithl NccI'Cfi method Vi< ml «|ijMrciitIi #«f«hlc t}|)C"< 
of tuhinlc Incilli have hccii i‘«<ihtc«l nnit divsifiod ntcoitlniR 
to tlicir |iatliog<nicit.\ Of llic^e oiiK the Imninti nml Ixnino 
Ijix.-* arc known to cium; tHl»ertiiI«'*iH m nnn ntthougli related 
ncal rn<it fuiiiliroplijitoi o(<.nf>iontilK njijHiir in the hjiutum in 
eiivt s of ttfT»nc!ucctn‘a'i nml nmi ( hii«i cni^e diflicult \ in (hapno'iis 
The Iniiniin tnl»erely hinlliis i« n plcmtcr rod cnnunonli 
nhghtli cun eel, and (<mU to muir iii pinall p;iT)itjw tn infettt'il 
Rputmn It 1*4 nhntit A ft in linjutli lto\me tuhirde haiilh 
aniph^litlj shorter and tlmkcr Non nud r«Ht gnimiloH dtriicd 
from tnliertlc Ineilli e\i*«t mid iin\ In* ilemonstnited in ‘•ectinns 
of colnnic‘4 of Intdli on artifitinl nicdm, and nKo m htahiig 
JcMOJiH m Jjunjan tissues A conln)\erK_j evists an to whether 
or not these gninuks arc «nnhIo of giving ri'-e to the organism 
again, nml as to whether a life evilc of (lifferent fonns of the 
hanllus realh occurs The organism is r\ieptionil m main 
rcsjiccts, thus for evamjile its rtsjiirnlion h mdejKude at of 
rhangos /ii ;;JI hetweon the wide Iiimla of J "> and 12 It is 
fttnotl^ aerobic, hccnusc it liiekH the nliihtv to induec ghrohsis 
nntierobiealU 'I ho rcsjiimtioii of cuUnros of the organism is 
projiorlional to the owgen tension of the environment and tlic 
respimtorv qnotKiif of nudi cultures is tonstaiit whatever tlic 
level of the owgen tension , rnoreover the owgen aatiiratjon 
(urvo of the oxygon transfimnp ferment of rcspinition of the 
huiUus IS veri Pinular to the dissociation curve of 
owliTmoglohm 
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Cl>emical nnahttis of inlicTclc b-icilli has led to the isolation 
of constituent carboh j clntcs, lipoids fits, and proteins The 
hpoul fraction is of particular importance liccause it aanes 
sufficiently in kind and in concentration in the different types 
of tubercle bacilli, and m related saphrophrtic organisms, to 
permit identification bj appropriate anaU sis , and aUo becau.'e 
Jt shares ujth the protein component of the orgamsm the abihti , 
on injection of producing the sjiecific tissue reaction — that is 
the formation of tubercles — in both normal nrtd preMouiU 
infected animals 

Tissue Reactions — Infection bv tubercle bacilli may produce 
yanous inflammatorj tissue reactions Of these necrosis 
exudation and local celjiilir prohTeration tend to take place 
earl\ though in an^ order or combination The^ are in no ua\ 
specific to the tissue in uluch tlioj occur Necrosis and the 
exudation of fluid fibnn leucocytes, and mononuclear cells 
arc (sscntialK similar procesMis in this, as in every inflammatory 
reaction Local cellular proliferation includes the infiltration 
of tlie area concerned uath macrophages and the formation of 
epithelioid cells giant cells, and tubercles In the lung tlie 
nncropinges are typified by “alveolar pliagccj-fes “ ulioeo 
origm IS debated The giant cells vhich have their nuclei 
arranged penpherally differ in this respect from thoee produced 
for example, hj the irritation of foreign bodies Occasionally 
and cbaractensticalli these three reactions are together con 
corned in the formation of tubercles, v Inch consist of epithelioid 
coll'. hTnphocj'tcs, and reticulum, varjing in quantitx ami 
arrangement but often ooncentncnllx placed about a core 
containing necrotic debns and one or more giant cells Slacro 
•scopic tubercles are made up of aggregations of mani 
microscopic tubercles such ns the above, and appear as grexa-di 
vhite translucent small nmlulcs 

Subsequent tissue reactions consist of caseation liqucfnc'tion 
fibrosis calcification and occasionally ossification Caseation 
IS t^'plcal of tuberculous inflammation It is preceded b\ fattj 
dcffcneration and necrosis of the tissue cells, and cortsi^^i m the 
transformation of such tissuc into a somenhit translucent 
uniform conglomerate Since considerable areas of lung may bo 
imoheil quite suddenly and since the process occurs at a time 
usiialh reiatneU distant from the moment of infection it has 
been asoumcil that a change m the allergx of the patient is an 
important causal factor Liquefaction of a caseous area is 
accomp-anied bj a rapid and considerable iijcrcase in the numlier 
of adjacent ttibercle bacilli, and nUo b\ an active local v-isciilar 
hx-peremia It seems pos.MbIc that liquefaction, therefore, is a 
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pIiow mainly c\u(ht!\e or mninl^ procliiotjrc tissue reactions 
and so give n^c to ^anatlows m the clironicit^ of the diseaf«e 
Tlie commoner less extensive multiple Iifinatogenous lesions 
which usually appear soon after pnmat^ infection and are 
distnhutcd towards the apices of the lungs as a rule are pro 
ductivo in character and tend to calcify (Simon’s foci) Isolatcil 
large hematogenous foci (Assninnii'a foci) often hccome caseous 
witii a vnnahic suhsequent fate 

Blood vessels veins hut less commonh arteries are attacked 
bv tnherciilosis The tv|»ical lesion is the intimal tuhcrclc 
which differs m no essential of Rtnicturo from the tnlierclt 
desenhed above Hie breakdown of Riich a tubercle mav Icail 
to the discliarge of tubercle bacilli into the blood Blream and 
so to the production of isolated or multiple ha?inatogcnous 
lesions or to grnemhsed tnihar> tuberculosis Tuherculo is of 
the wall of a ves.sel espcciallv if supjiorfmg structures have 
been lost as in a pidmonnri cavitv nmj lead to aneurvsm 
formation (Rasmussens aneurvsm) Tuberculous endarteritis 
is occasionally encountered Lvmphalic vessels apart from 
the important part thev play in spreading the discaso from an 
involved organ to the regional lymphatic glands where easoa 
tion IS common and thence possibly to the entire Jyanphatic 
system of the bodv or the bloodstream are themselves not 
infrocinentlv involved The reaction m rare instances seems 
mainlv to he productive and eo«cation does not occur, the ves.sol 
and adducent glands hcconimg filled with prohftmting cells 
of the endotliclioid ty-pc and lymphatic stasis results Uhen 
such a lesion hccomis widespread throughout the lungs the 
thnual anil ndiological appearnnevH mav elo«clv resemble 
thovc of chrome (ha matogenous) milnrv tuberculosis 

Bronchi and bronchioles are not mfrequcntlv erodeil bv 
adjacent tuberculous lesions and so become (hoke<l with 
cellular and necrotic debris riirthonnorc fiilicrtulosis of the 
lungs nmv give rise to prraniiloinatoiis broncliitis in whiili flu 
lumen of the bronchus involvc<I lierorncs progresstvelv occliidtd 
hv tuherculoiis grannlatiou (issue and the Btneture producing 
con'-cqueiKTs of fibrous tissue reaction ‘Hus process mav 
extend to the trachea Bronchial ohslnution in this di<caM* 
mav also arise ns a result of kinking d» nv mg from the anatomical 
tlinnpos prodiucfl bv, for example luioumothorax or evtii 
extensive discing ns a result of vasrid hpuluin or blood , and 
esjiecmllv in cliiMren bv thecompressionnfhronchibv enlargisl 
mrshastmal phnds ‘'ince broiuhnl nhstniction from all 
tliese causes is ^•ommon it followa that minv difTcnnt (vjsh 
of tiibertulosis of the lungs are frcfjuentiv and extensivelv 
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c<>mpft(nle<I (in inilinonarj nleltetnpm, imd by 

broin ImttJiJrih 

luficnuIoNts of muc-otw hurfitt-cs l(m)Ug(i(mt tlio (lod^ guts 
riMS to the mjho tis-Miu rttution'i Gmnulatum howucr 

tcn«(H to be nbundnnt Nxlido t wotioii an(( iKjmfiirlmn lerni to 
iil^x-r fommliou On serous mirhu'cs hiub ns the plturn the 
inflnmm'NtKm nn\ rtninu drv uml iJio hbnms (issud rtiu lion 
result in adhesions Comuionh, houivtr there otturs an 
outjMmrin^ of ileur cfrusmii mid oclJs in llio evinJatue phase 
Tnbonc sujipuntion i» freipjcnt luid ina> Icndtotheproihution 
of eoM absc'csscs 

Allergy and ItnmtinUy — JIto tissue naetions to infeilioii 
In tubtreJo linedb are moddtcel h} the aKcrtTi and iifuminit^ 
of the indnidunl infcdctl Ihus nl (lie Kite of ninfeetioii the 
tjs*n( rcaetion in inUn-^ihc*! and aefrlentcd as eonipircd udJi 
the tissue iraition around a |inmnr\ infeetion Mureovci this 
)n/)er«j)sjlnr rrattam >« mnfutesj }i*«snrs more mpwWi 
fulIouiH] b\ local dwtpiKanitu-c ol the builli and healing of tlie 
lesjon ] ruin this ohscr\iM»)n it was at (irvl tltduisd Ihn! 
inircahoil tiNSUo neti\it) una res|M>ii-i1>lo for the productum of 
anlilKidics and that m faet immunity and allei^gy m tuher 
tulosH utre niulmlh dejieiidenl phcnotncim ‘sini'e taxation 
and Injmfiution ucro ftuuid to oocur in nssoemtion uith 
nlatiscU high degrees of nllcrg\, and smeti both uca hirmful 
lo the indnidual infcelo<l, an nttitueic of despair grou up in 
rcganl to immunological thtmpN— an nttitmlo uhieh uas 
wufirmesl frcfiueiitU by diMstroiis results in prutiee Jlith 
and liisnv-oei itcs ha\c iiowiecr,cN|K.nmentall\ bexu suuesHfu! 
in diNsoeiatmg allergy and immumta nml Iuim- esltblislud the 
I lime lily imjtortnnt fact that it w qmto iiussible to iin rt »si tlie 
latter uitliout e-oncurreiitU iiureismg the fonner J lie uso of 
tuliereuliri foi this jmrjx»sc is liowcucr htdl m the espenmcntal 
bt igc 

Ceitam rices aHjiulgisHiN (heirrosjKUise- (oirifettion would 
bccm to ho relatiecly immuno to tuberculosis — for evamplc 
the .rewaj Others fiir ctamplc tJio Irish tho J'shimo and 
tho Negro — ha\e little raiial immunity A eaunparison of the 
subsequent morbidity fmm pulmonary tuberculosis of grou/)s 
of uninfected and proMoush infected Noung adults oxiiosed to 
tho saino risk of mfcttion wimH wiggcst tint tubertuhms 
infection wliith has been oetreome m the pa^t (oiifers bonio 
immunity on tbo indnidiial 1 urthermoro tho imimmity of 
the unmfcitcHl indieidual lias been sueecssfulle merciscd m 
1 ruiee (m children) and in Norway {m mirsca) by tbo use of 
Ti C 0 (tidep 121) 
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Taberculin Reachons — ^Tuberculin reictions have a liinitcd 
diignostic value in individual cases and thej raa\ aho be used 
for example to survey the incidence of tuberculosis in a popula 
tion Tlie reaction is specific and indicates tliat allergy to 
tuberculin has developed as n result of past or pit«^ut 
infection TJiough the intensitj of the reaction is somo measure 
of the degree of allergj it is not necessarily indicate e of the 
activity of the disease moreover manj apute infections such 
ns pyehtis or measles or even tuberculosis itself (miharv 
tuberculosis or extensive phthisis) may diminish tuberculin 
scnsitiyit\ The reaction can most convementl^ be obsened 
in the skm md three tests — the von Pirquet (cutaneous) the 
"Moro or patch test (percutaneous) and the ‘Mantoux test 
(mtracutaneous) — are aaailable Tlie last is performed as 
follows The slan on the flexor aspect of the forearm is cleaned 
nith ether and 0 1 e c of a. 1 m 10 000 dilution of tuberculin 
(t (2 0 01 mgm tuberculin) is injected intracutaneouslj llie 
skin IS inspected from fort\ eight to 'seventj two hours 1 iter 
and a di&c of induration more than 8 mm m diameter around 
the site of injection is regarded as a potiitive reaction If the 
reaction is negatne or doubtful it maj be repeated using a 
1 in 1000 (0 1 mgm tubcrcuhn) or later aim 100 (1 uietu 
tubercuhn) dilution of tubercuhn until an undoubted positive 
reaction or the last dilution has been attamed Subject to the 
abo\e mentioned limitation a negative reaction is strong evid 
uice that infection bv tubercle bncilh lias not occurred 


Pathogenesis of TuBErcuLosis 

Bonne tubercle bacilh ingested in infected milk ciusc a 
significant but small projiortion of nil ca^-es of human tuberen 
lo'jis In this couiifrj where bovine tuberculosis is rclativch 
prevalent from 2o to 40 per cent of all cases of tuberculous 
meningitis and m children under five some 85 per cent of 
cases of clinical lymphatic plandular tuberculosis are due to 
this cause The total numbers of these cases however are 
relativelj small and probably le^s than 1 per cent of cases of 
pubnonarj tuberculosis an'se from tins source Preventive 
measures furthermore maj ultimately eliminate this type of 
the disease for by 19J8 bovine tuberculosis was cntirelv eradi 
cated m J^orway and it had become a great rantv in certain 
states in the USA — as a result of strict jirev cntiv e measures 
Patients with phthisis who spray tubercle bicilli into the 
air on coughing or talking are the source of the great innjoritv 
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of in^cs of tubLrculo‘-i‘’ llnw iii Gcnnrtn) (where hoMtic 
tubtrculo‘«is IS co»nn»on) inoro llinn 00 |)cr cent of nil prmurj 
mfuotions occur ju tlio lungs Infeclcd unuo fites or tiima 
ibstlmrj,cs nro In isnnpirison of negligible iinjKjrtnuc-o 

lubcrtulous mfeotum toomr or Inlcr, dcMlops in jimti 
cnlK c\cr\ uuliMdunl in rumpem nnd USA eommumtics , 
indeed, tbo inculenco of infLction njiproiulics lOO ])er cent in 
nil rhs.ses at tin, age of fnrtj, although below this ago it ib 
luglnr Ji) ti eri ago grouji among the jx>orcr than in the niiddJo 
or up|>or tlnssis Primarv tuberculous infcition is now to a 
UsN extent prcelonnnantlv ns.'-otwUd with childhood than was 
the tn'-c nt the beginning of tliw conturj nnd more jicrhoiis 
n leli tMloIesccncc or tonng ndult lift lieforc hccorning infected 

111 the xnst innjontx of indixiduals the infection is oicrionic 
nnd (ho xTinmistNiiesof progrcKsuc tuhcrtulosisdo not ilex clop , 
morcoxcr, the mortnhtx rates caused b> the di-'cast liaxc in 
movt iixihMjd conidrns fiiften \er> consulcmhl} in the liNt (wo 
ginerations Xonc tlie lesji the discnKO continuis to bo one of 
the wonsl fccourgis of huniumt> In England nnd Unics for 
example about a qu irtcr of a mdlioii rabes of active tubircu 
losis were living and 2' 872 deaths occurred from nil forms of 
tuberculosis in the jtar prior to nud ll)3n, of \rlntli numbers 
mure tlmn four fifths wore txampksof rcspirntorv tubcrtulosis 
Iho war of 1014 IS was nceompitucd b^ a ri-^o m the mortnlitj 
from itibcrcuiasi!! nnd it is nigmfitanl tlmt to mid HMD nnd 
nud 1041 tlie corrcsiwndmg dentil rates were 27, 172 and 2S 712 
— incttascs nsiicctivcU of (innd 11 jicr cent above the pre war 
lev cl 

Our understanding of the factorK winch dct( inline the 
dovelopmcnt of jirogrcssivc tubcrculosi'. la inroinjilcto It is 
unknown for example if nnturnl lUiituations in xirulcni'c of 
the organism oiiur In nmmnl experiments the seventv of 
induced tuberculosis IS witbm wide limits directly jirojiortional 
to the S170 of the inftcting iIoh. In man liowevtr Chausao 
and Ijingo Imxc shown (hat tlie arcluteclurc of the bronthml 
nnd bronthiolnr svsteni is &iuh tint onlv jiarticlcs of 10 ft or 
less in diameter tin reach the nlxcoli where infection tales 
place Such pailitics coidd onl^ contain one or jicrlmps two 
tuhcrclo Incilli Slice it is known tlmt one tubcrclo bacillus 
tan give n**© to taLGrcido«is and tlmt the prinnry focus is 
biiiglo m almost cver^ case it would Bccm probable that for 
this, the wnimon natimil inode of mfe< tion in man, the si/o of 
the inrectmg (lose IS imnmttnal tliougb ofeour^o the bl cldiood 
of infection wotdd prohablv dtjitnd on (ho frequency of 
e\i>osurc 
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Whether reinfection o(.cun> or not la uncertain Thus 
pathologic \l oMilcnce s«ggest«> tint re nctivntion of preiiousl} 
quiescent foci uould account for the hulk of adult tuberculosis 
On the other hind the high incidence of tuberculo is among 
doctors and nurses and members of enclosed commuiutics 
such as nuns or sailors in all of which instances tlic chance of 
reinfection is high would suggest that exogenous reinfection 
IS common 

Tlie resistance of the indi\idual to tuberculosis is probably 
modified by a lanetj of factors Thus in primitive races the 
high earl} mortahtt of the disease may be due to the absence 
of an immunising childhood infection or more probably to the 
absence of the factor of selection which Ins long operated in 
races exposed to tuberculous infection It is noteivorthc that 
adult imlmonarj tuberculosis occurs more commoiilv in tho«c 
uJiosc height is relatively great as compared mth their thoracic 
circumference Tins form of tuberculosis is also Linketl fits 
quently mth diabetes melhtus silicosis and schizophrenia it 
IS relatiseh rare lioweier for actise pulmonary tuberculosis 
to be associated concurrently mtb any other infectious di'-easc 
The added burden and possibh the biucbenucal changes 
associated with pregnancy and its «equel’e not infrequently arc 
nccompaiued by the deaelopment or the exacerbation of 
pulmonary tuberculosis The long recognised association of the 
disease ynth poyerty and the nso in the mortality uliich 
occurred in the last u ar and si hitli is again taking place to day 
Mould suggest that physical and |>s>y chological strain jxior 
hung and uorkiug conditions the increa«-ed employment of 
Momen md inadequate diet arc significant ajtiological factors 
That the last is particularly important Mould seem to follow 
from the fact tliat after a temporary fall an incrca'ic m the 
mortahty of the disease coincided in Germany Math the iienod 
of mflatiou m and 1923 The part plaved by such factore 
as leisure fresh air bght and personal Jiygicne is ddficuU to 
estimate since they are laigcly determined by tlic standard of 
life of the individual nhich — as mc haye shown — in turn 
brings mto operation other and probably more important 
consequences 


Pediiaux TuBUicuixiUb iNFEcrnoN 

Tlie primary infection as compircd Mith other tuberculous 
lesions pre'>enls unique feitures Tims (he coiTesi>ondiiig 
lymphatic gland and its adducent lymphatics are invanably 
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vanes from four to eight weeks and the sLm lesion develo ])3 
as allergy to the primary infection and becomes demonstrable 
by tuberculin reactions 

Tlie proportion of primary pulmonary tuberculous feu 
which are demonstrable- radiologically is unknown Un 
doubtedly the commonest radiological abnormality associated 
with the lesion is enlargement of the mediastinal glands though 
considerable radiological exjienence is needed to dissociate 
pathological hilar glandular enlargement from the normal 
vanations of blood \ esael shadows ordinarily aggregated in 
this region The appearance inth time of calcification in tlie<ic 
glands will confirm tlie diagnosis TJie pulmonary component 
of the primary complex uhen visible commonh takes the fonn 
of an isolated often lounded homogeneous shadow (tid' 
Plates 1 and 2) Qmte frequently, too the focus is seen to 
consist of a group of small flecks The size of such foci vhen 
uncompheated lanes considerably but rarely exceeds an inch 
in diameter Simultaneous liihr ademtis can usually be 
demonstrated It is noteuortliy that radiologically primary 
Ie«ions are teen most often m the nglit lower and nuddle lung 
fields As a rule tlic peripheral focus slowly calcifies though 
occasionally — and then usuallv shortly after its aiipearanco— 
it may excavate ind Iea\o a tlun Mailed cavlt^ In suoli ca es 
tubercle bacilli may sometimes be demonstrable m the sputum 
or gastno residue frequently LoMe\er these investigations 
are negative 

Epituberculosis ^ — Commonly n*«socnted vith the develop 
ment of the pnmary complex in f ho lungs of infants and childrcu 
IS the comphcation vliich has been called Epituberciilo«is 
Various InqiGtheses as to its pathological basis exist Thm 
Rossle suggested that tiie lesion was constituted of the prininrv 
complex together witli pulmonary atelectasis secondar> to 
bronchial obstruction by enlarged caseous ghncl'j On hisfo 
logical grounds the appearance>j have been described as a non 
caseating tuberculous pneumonia and aloo as an allergic 
tissue reaction dependent upon tho aspiration of dead tubercle 
bacilli or the diffusion of tuberculo toxins following tho erosion 
of a bronchus by the primary focus On clinical and radio 
logical grounds atelectasis would seem to be a jirobable com 
ponent of the lesion In a senes of cases of opituherculo‘>i3 iii 
uhich bronchoscopy and raeasuieineiit of the intrapleural 
pressure on the affected side Mere undertaken the author found 
that bronchial occlu>ion by compression or Ie«s commonly by 
caseous debris could frequently lie seen uhile the inlrajdeural 
pressure vas in tiery case unduly negatnc — a finding 
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cliuriutcn>lic of atclcttoHis ^\hlcho^c^ of these hypotheses 
IS e-onret, it is cortnm that tlio patuiit is iiHcrgu to tuhertulm 
nnd ])rrs«imbl\ Jins tiojjjo imiiniiuly, for t))L j»kjn rc-Mtumn 
nro jK)sili\e, «\nel the infiction is nlino*»t mvnrmliU o\cr('oino 
Not infrequently tuhercle Intilli cun ho elcinonstrufoel m the 
sputnni or giihlrit rcsielno, rlmctly or nftor uilture 

'I he HMnptoinntoloB\, hi o timt of prnnnry infection miiN 
ht inconspieuou'* thongli imia ofitn inuhisc rou^h picuntn 
punt fifiel imguhr piTc^ia of pome dtirution nro noticcuhle 
Ahnoninl signs nue^ ho nhscnl tliough vhen e vtcnsivo nrons ot 
lung are in\ol\t<l nupninncnt of im»\cinetit iHrtu«sion note 
nnei air cnttN mn\ he found together usuilly with foiuo 
ineelnstiinl ilisp! le-cijirnl lonurel tlionffe tioil Milonnd >oijietjnir4 
hremclinl hre ithing nm! riles oxer the ana eoruemcel Jhc 
nuhologurt! apponmne-cs (m/r PI lies I and t) ioiimsL ejf a ihltiKo 
nml honiogonwws ojnejtx o\loi»din/j out fonartl llio perijihen 
of Iho lung from the. liilmn ami it is Kiinotimes po><sih!y to 
distinguish XMthiu tins imu the <1 irl er eijwieity of the pcnitlieril 
cifcous Jung focus Jhe h lem w xerx froqiicutls lioundcel Jjy 
nil interlolnr fisMin ein one «idc commonlx that hetwecii the 
U]qx r md muldlo IoIks on Iho right 'Mcelinstmnl elispl u-oiiient 
townrtl the le«iou nmJ com|»cfi-<itorj cinpJix%cm i arc frequintlx 
upjiarcnt, ns nro onlargofl luliirglnneU \\ ith linlmg tho opacity 
alinnks toxxard the luluin the focus is cxjviscel nml ynnx by 
iioxv he showing c lid (lent ion n« max the hilar glands while 
wltiinatclx eoinplcto rclum to nonnnhty, a tuhifitel complex 
or a residual Iiliroais with locnh e*d bronchiectasis may result 
It IS iiroljvhle that n consielemldo projiortion of raises of 
broni Jiicctasis — cs]>cn illx apical brom Juctt/isw — f>rjgiiialo in 
tins xxnx 

Treatment of Primary Tuberculous InlecUon — J ho mere i^cel 
examination of coutaets (o cisys of adult txi>c pulmouii^ 
tuberculosis and tho dcxelopnuid of majss radiological surveys 
of largo sections of the |K)puIation, has recently rcvoiled and 
W7W continue to rcMn} n ifiiiBnlcmhh nnmhcr of <riocs of 
pninnrx tuberculosis in the nclixe etige In tho past tlio hulk 
of tile'll cases have been niitrontcel and tho vast majority have 
Batwfic(nnl\ overcome (lie mfeetiori, so (hat it woiiW seem 
jirohahly to be unHUUid to ndxoeale institutional treatment for 
more than n selected projwrlion Certainly whore homo 
conditions nro satisfactorx, ami when continued medic d 
(including mdiologicnl) exninination is avail ihlc thero is much 
to recommend treatment in tho home Close observation is 
particularly important during (he fimt twelve riionths after 
pnmary infection since diinng this period the majority of 
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disseminated tuberculous lesions, including bone and joint 
tuberculosis and memngifis, occur Therapeutic research m 
pnmarj'^ tuberculosis is needed, but at present, apart from 
observation, tho most valuable measures would seem to be 
regulate penods of rest, fresh, air, protection fixim added 
infection, and an abundant mixed diet of high vitamin content 
Cases of massive primary infection, epituberculosis, and the 
rare instances of multiple primary' lesions are perhaps best 
treated in institutions, and children’s sanatoria are most 
smtable for the majoritj In those cases of epituberculosis 
m which the intrapleural pressure is shown to be unduly 
negative, it may be desirable to mstitnte and maintain a 
temporary artificial pneumothorax in an attempt to prevent 
the development of bronchiectasis 

Disseminated Tuberculosis. — Two important processes of 
mdespread dissemination of tuberculosis throughout the hod} 
exist for the bacilli may be carried in the blood stream, or 
no lymphatics Both methods maj, of couree, be combined, 
thus, not onJ}^ may lymphatic glands be infected from their 
own blood supply, but m the lymph the organisms maj pass 
along tho thoracic duct, and so info the subclavian vem 

Wlson estimated that tubercle bacilli could be cultivated 
from the blood m 5 per cent of cases of advanced pulmonary 
tuberculosis , m about 2 per cent of cases of non pulmonary 
tuberculosis , and in about 36 per eent of cases of miliary 
tuberculosis Histological evidence suggests that the «?ource 
of the bacilliemja is usually an incompletely' healed or reacti 
vated component of the primary complex — most commonly a 
caseous or hquefied niediasfmal lymph gland — withm or 
adjacent to which an iiitimal tubercle on a vein breaks down 
Direct arterial mvasion is rare As a consequence liberated 
bnedh as a rule are earned back to the lungs and there may be 
destroy ed or gi\ e rise to secondary foci An cappirently 
qmescent primary complex may be reacti\ate<I and give 
nse to disseminated lesions after many years, occasionally, 
too, intermittent b'ematogenous dissemmation takes place 
^luitiple hsematogenous lesions from this cause more frequently 
occur in the first few months after pnmary infection Indi 
vidually somewhat rounded and small, they tend to be scattered 
symmetrically , they usually heal leaving a few fibroid or 
calcified scars (Simon’s foci) , and they arc most often found 
toward the apices of both lungs Isolated largo hamiafogeiious 
foci (Assmann’s foci) (Plates 5 and 0) are less common , are 
often situated in the subclavicular regions of tlio iipiier lobes , 
and are less benign, since they usually caseatc and not m- 
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frpqtK'nlh Iiqtirf^ nt»<l Ihoush loth tli< o Uik-s of 

li 1 untncmou^ jmlmonin lc«niw nnj ^i\c ri^o to 

nro 5 n“s**jvi ohthifi>‘ lhr\ ilo not thorn a-i n nilo pn>daco 
t^^^nptoru'^ or mM'*' 1 ni(Mr njuph pacha live 

of Hpiitmn whuli m\\ ttnitam t«l>crtl( bmllj KtoLtniU'c 
h-inonl\M-« nncl lanxu ^xilh other w^mptoniH of w.mtjtu 
tioful iU-*turUitmi ino) ocrur On the ran occoMons xUien 
Mcni are deltHtahk thr\ na htmte*! to 1 nnli^l ndxentitioim 
K)nnl« lorther cxalenco of artnitx in iht Umoih nm be 
ohtuned fnnn oh-mnlrnn of tht K«hinentAtjon mlc or 
the x-un lk.a»dorfT wunl *< stirh ah the^ in whuh 

endenro of niltxilv ii fowml t1unp\ ‘T"" 

pnnciplr^ ahich mnni.i mrnl of phtlii i-x p 

"‘iriiil>cn.lc liKilh nre IflKmlnl inln n imlmnnin \cm or if 
follo»ins KM.Iumo .l.winomlion or^im-m- ro^' 

llirough H» cni.ilhn cirrtihtion of tl.c linip 'j 

.rHlotwl iloiX'luling on tlnir nuiolnr nn.ro or lo'--' "' 
thmuglmul tho iKxU l-olntcl or .n«lt,,.lo for. >™ 

.Icrdnp if the hnnl nn.l prnrr.1 nninnn.tr ir 

for the Ilerolopnui.t of proi:io^.;.re or.tcinir l> 
otliers 'll.nr for oxninpl the mtninper nnil tlie Mntra 
ilcrioiH i.\*tciii tl.o ejo lK>nr» )oinls tl.o f’lP'iy'.' ( p, 
hidner tin opnhilrini- nn.l fnllnpinn ‘’''f " 

fiirlr faqnentli U«.mo <l..onro.l ^''u .Xn tin o^n, 

nnd tcndoii«c na* mrelj if oxer imolxefl 
conariKal the .nmc of t.^iuo rr'ictinn. V ‘ md n lx dh 

.Itocrilnnl tnhos plnco nn.l tl.ur «ll....'.to f'*''- ' ""7‘ ’ X „ 
tho rn.,t...g nn.l r.«..lt...s nllerR.c n.nl ” 

of tho .n<hu<l..nl I verj gmilnfon from ho ' '"’t ™ 

tohl.rcl^ ct.ron.c n..tt .iltinintclj hen for h.rtl.cr 

Itoforo,.™ nhn..t,l ho ...n.lc. to tho nppn.pmte neofom h.r 
con..<temt.on of tl.o rnno.n. d.ronlor. oh.oh mar rOHuIt 
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„....„t„go„on, a.— t,on 0 X-;tM;hX 
of tuhcrtlo 1.10.11. n.nr g"'” " , ,),(.„ the focus of d.s 

tnl.ero..los., Qu.to ['^‘f’'Xl:,eroMn the .nnjontj .f not 
Bciiimtion .s s.tnntod ... n "J jl tu..g often the lungs 

nil of tl.o Icons are Sc .°a. "ud rnmU n..d 

and oll.ir orgi.is share the ■nlo«.o" , e.te 

preau.nnbly nhen a pulmonarj ve.n 
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^\iiencp the organisms ire set free the hings mij be spired 
though other ot^ins ire heivilj inrolred 

Ihe disorder occurs most fi®qiieutl> in children under ten 
and it IS uncommon above the age of tlurtj Quite often a 
history of clo<=o contact irith in open case of phthisis can be 
obtained and when mibiry tuberculosis occurs in adults it is 
not infrequently associated aiitli chronic pulmonan tuberculosis 
01 ivitli tuberculosis of other orgaas As a rule however the 
dissemination occurs dunng the first six months after pmnarr 
infection In acute cases the individual lesions — macroscopic 
tubercles, — are predominantlv exudative in type and since the 
consequences of meningeal involvement are disastrous mcmn 
gitic symptom^ often tend to overshadow thoso due to nuliarj 
tuberculosis elseuhere It is tvorthy of note that in regard to 
tuberculous meningitis a cunou-s localisation of the lesion 
tends to be present at tlie base of the bram partieularlj m the 
neighbourhood of the interpeduncular space and about the optic 
chiasma Here beneath the tluchened pia arachnoid a small 
amount of turbid exudate winch often contains tubercle bacilli 
IS to be found On the iiicmbrancs and along the arteries on 
the aurfaco of the bram and w ithin its folds it is often possible 
to demonstrate iiimtitc gre\ tubercles Some degree of hyxlro 
cephnhis mth llattcning of the convolutions from pressure is 
ussualU demonstrable Tlie cerebrospinal fluid uluch on 
lumbar puncture is comparativeh clear as a rule but under 
an increased presoure if alloucd to stand will produce a 
coagnhim m uliich tulicrcle bacilli may be dcmonstrateii 
Before coagulation an increaKc of cells up to several hundred 
per cubic nulhinetre can be shown Of these as n rule 70 to 
SO per cent are Ivnijibocyles though in the early stages higher 
proportions of pol\nnorphs mav be found The protein content 
IS mcreaseil from the normal of 30 mgm per 100 o c upu ards 
to 300 mgm per 100 c c Glucose is dimmished or ab«ent 
and the ebJondes uall be foamd to be below the normal Jerel of 
700 mgm per 100 c c 

^mptoms and 5tpns -r-Three classical l^ajics of mihan 
tuberculosis are described the tvphoid the pulmonarv and 
the meningeal As a rule however individual cases rarelr 
conform stnctlv to any one type but present features of nil 
three with one dominant pattern The onset is someiihst 
insidious and a vague history of general impairment of heallh 
and appetite of some weehs or even months duration may hf 
obtainable The early symptoms are rao&t commonly headache 
vomiting constipation and a vanablo degree of pyr^'^'', 
Thus in children a gastro mtcstmal upset is usually suspected 



AiiLiAuv Timnururosis jo^ 

u!iiK> in mliilm mfUien/a h iJw/'ncj'Jol Tlie |>er 

siHtonro of the RMuptom<i lmwr\tr nti<l tlip wntiimitum of tlio 
fo\cr, nipiil dctrriorvlinu in Uio irt(iont« wndilion with lo^s 
of nciglit, niHl tlicn tlio ori^tt of iimloiibtrd iiiinm^Uis n*? n riilo 
-•one to phow tlio rc’xlit3 /Vh llicre i'* grcit \nrirtl>ilit\ 
in (h( tlinifnl fin Inro otit<;tAri(}iri|<; riiptoms nnd Pigns nro 
IXTlmp*? bcflt <lt lit Mith imlixidmlU — 

1 Pifrexui — P^Tixii is (xpirnlt3 irrcgnlfir, Ijoth m degree 
«m! dumlion UpinJli miJo \nn/ilimi l«lnmi morning ntul 
c\cnrng toinponturo ii phomi niul not infreqmntU '‘tjpus 
initrsiH' is Fcen- (fmt is to mi\, a psTOMo m mIiicIi tfio 
nioniing toin|K'nliiro on pomo »Ia>s h higher tlmn that of the 
CAitimg llN|ierp3Texis otdiw most ixnninonlj whorlls htforo 
dcitli Otessjonnll^ fttmi (Jio on«ot the tcinjuniture rises 
Flonl\ in a *‘fit<p Indikr” mnnnrrns in tjqilionl fe\cr 

2 C/fidfo iii/r^/iiinl /^m/i/rrs — ('onslipntion nitij xoniiting 
nro common Iho latter oflcn otciim imnuxhitcl^ nftcr on} 
food and is cxtrcinoU intnclshle Acetont enti tlicrcforo 
frcqncntts ho pnielt m (lie hreath of thc«o pitienls Dish nsiori 
of the abdomen, in spite of I'onstipition does not oieur 
indeed, ns the <h«eiee ndiniiccs its snrfnee nsusll} heeomes 
peapliaid The tongue niid nioiith liccome drv, nnd snrdes 
ttpjwsr around the tc'cth and on (he lips ])jaiTlmn is mrel} 
a feature 'llie spic'd! is tistmlU enlarged hut onl} oernsimmIK 
to an appreeiahle degree in aniic forms of mihan l»d)erciilosi> 

T Ilripiraton/ ien/Hre< — l)}ppn(in nnd eianosis dis 
projKjrliointeli scicrc ns minpared iiitli ph\<inl signs m the 
chest are often fonml The piticnt frcquentl} 1 ms n rough 
xihich max he productive of siniill ninoimt^. of sputum whicli, 
unlcs.s phthisis is prc'cnt onl\ nirclv contains Itthcrelc hscilh 
Scattered rhouchi and fino rMcs max Im hcanl over the lungs 
In addition, there max Im txidcncc of chronic pulinonnr} 
tulierciilo'is 

J CNS JVntwrrs — ^Icadncho ocuirs carl} nnd is a 
dominant s} inptoni, cx en Iicforc nnx other ev kIciicc of meningeal 
mxoi’xcmcnt is ftimo’ ft is nggmxniXsf A} rrarvi aireVriJ 
appears to ho of gnat intcn“ilx The jintient ma} cr} out at 
intervals even when pcmi comatose ^Ynolher distrcpiing 
femturo of the disease is tho grinding of the teeth During the 
carK stages imtativ t mcningcnl BXinptoms nnd Mgns arc usually 
present Tlius thopatienlisrc&lkss oomjilnins of photophobia 
and if left alone tends to he curled up on his side 'the degree 
of neck retraction is usunll} less in tuherculous meningitis 
tlmn m that duo to other orginisms Neck ngidifcx liowxver 
18 commonl} quite dcfinile, nnd Kcmig s sign is present 
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Hj'pertonus in the hnibs, "with inerci^ed hnec and anhle jerks 
and extensor plantar responses inaj jie obtained Later in 
the disease tend'on reflexes are commonly diminL<5hed or lost, 
and maj be ab<^ent from an earlj stage Rarelj exammation 
of the fundi maj reveal choroid il tiiberelps, while late in the 
disease papiUoedema is frequent!^ found Cranial neno 
paraljses are common, and the third nerae ("^qiunt, pto^is), 
and dilatation of the pupil) is often imolved In cluldren 
generalised convulsions occur, and in older patients tremor 
and muscle spasm take place Temimally flaccid paraI^T5is 
and coma supervene 

T Cardio vascvlar Features — Tachycardia from an early 
stago is typical nhile vasomotor instabihty is shown bj the 
fact that a light scratch upon the sJun produces marked local 
erythema and a wheal (faefte ceribmh) 

Differential Diagnosis — In the forms of mihary tuberculosis 
with prolonged pyre.xia and no definite evjdenco of mcnmgiUs, 
the entenc group of fevers may he suspected Apart from 
bacteriological and serological tc<»ts, however, typhoid fever 
coramonlj is accompanied by a relatively elorv puLe, a fairl} 
characteristic rash, an absence of vomiting, and a tendency 
of the headache to disappear after the first week Moreover, 
m tj-phoid there is a definite Icucopenia while m miliarj 
tuberculosis a shght leucocytosis is common The onset of 
meningeal sjauptoms is “uggestive, and the identification of 
choroidal tubercles conclusive proof of miharj' tuhercnlo''is 
Radiological examination of the chest m an ostabbshed case, 
furthermore will reveal miliarj foci m the lungs In the 
memngeal forms there luaj be difficulty m the diagnosis from 
meningitis due to other orgam«ms, or from a cerebral abscess 
or tumour The posterior basic meningitis of infants is most 
common before the age of one and during this penod of life 
miliary tuberculosis is uncommon Careful examination of the 
cerebrospinal fluid is diagnostic, m that the organism con 
cerned can usually be identified with certamty Sforeover, 
in tuberculous memiigitis the increase m cells is commonly 
mainij IjTiiphocytie, while in pjogeme memngihs the celts 
are mainlj poljTnorplis Sometimes encepliahtis lefhnrgica or 
antenor polio myelitis may be suspected, but m both the®e 
conditions the mcrea«5e m cells m the cerebrospinal flmd ja 
co mm only less marked than m tubercnlous meningitis, and 
the subsequent course entirely different Careful examination 
of the tjTnpamc membranes is essential, since the early stages 
of smus thrombosis or menmgitis arising from middle car 
dj'-easc maj giy e s^rniptoms somewhat similar to miliary 



• Mir.iAUY TiinniicuLosis lo'*, 

tu1»miilo‘<is It H of imto tint tho tuhcrrulm Bkin 

r\ vctions njv cil httit ot no litlp in tIngn()'«H, nnco tlic^ jiro 
fi>iutnonU mirunt miuilim titlicniiidsH 

Profnosis — In nlnu)'*! <*\ir\ < isc tlio is fiitnl and 

tlio ilunitnm of life from tin o«<l of tlio H>mj)totns Mines 
fn>m n f<M ilujs to a few luontlis ^<0 eases 

winch run n snlntute or chroiiK isiur-ii are eiieounti red, and 
j'S)! i(e<l instnru*os of recs»\(rj fnim nnlisrj tuhcrctdosis are 
on rcconl 

Treatment — l*nl!nti\e tiltnlp^ coimisis »n tho relief of 
hmlacho li\ freiiuent lumbar ptincturts , tho exhibition of 
fe<lntiies, indudiiig morplaa . and the employment of pucIi, 
esnnforts as a darkened room, an absence of noiso and of dis 
turlnnce of tho jvilicnt are all imi>ortnnt PcrHistcnt xonntmg 
nn\ make imsnl fec<!ing nccessarj measure is known to 
imko niu major difTcrrtiec to tin progress of the disease 

Chronic Mdiary TabcrcuIostJ — Ifoyle and \'’niec\ lm\c 
reientb dexnbetl a group of to«<H in wlnrh evidence of milnrj 
(uhorculnsis was olitnmod and m which the patients lived for 
more than pix months Occasional cases apparently healed 
tlieir lesions and rceov<n?<l Tho oiitPtnnding features of the 
diMOst wore tho following Pndonged imgulir toxamin witli 
rtiurrent ph i^es of pyrexia as>ocnte<I with piu iting, anoroMn, 
loss of weight, nmenorrhtra, ixnigh, and pomctimes pleuntic 
jw»i Splenomegaly , g( ncmhseil rnlaigtmcnt of lynnjih glands, 
lubcrtulides of tho pkin iridocyclitis, cyMic clmngcs in tho 
small bones of tlio Iniids and toes, ami occapjonally nveo 
jvircitUis are all variously found 'J be radiologiwil appearances 
wntliin tho chest inav show a distribution of foci Pimilar to that 
m tho common acute form of the dnense Not infrequently, 
however, tin. appearance?! suggest gross mediastinal Ivmpha 
denitis together witli a reticular shadowing spreading out 
throughout both lungs A\ hen death occurred in these casc-s, 
it commonlv did so afUr many mouths of toxiemia, and jiost 
mortem findings were those of generalised disseminated tuber* 
culosis It IS very often cxtrcmelv ihfiiciilt to demonstrate 
tubercle bacilli m lhc«o cases and bo. m life tho diagnosis 
often rctnnms a matter of Mune doubt Moreover, conditions 
such as p ircxiidosis, miliary Itukiiiuic deposits, and silicosis 
may on occasion give pnmewhat siindar clinical or radiological 
fcatiircb 

Tlicnpy IS palliative and eviuptomatic, hut sliould ho 
assoemted in every case with proloiigcfl rest, abundant good 
food, and, if recovery seems jiossible, a pannlorinm regime at 
a later stage 
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js Pxtr(c<{ penphoralK iijKtn its will** 1)\ the chMie retraction 
of the j»itrnnin(hiin Imig t m'juc 1 f the hixmcliial o|>cning he( omes 
partU occlutUMl !i\ dclirn or h\ kinking and so [wnniN nir to 
enltr th* «nMf\ on inspintion wore ea'.ilj than it nllon-s 
on expinlion rapid inert w m siro of tho WMtj mil 
tal ( plaw mdil the pirfial oliHtnictcoti la overcome nr hccomc-? 
rtnnploto In tho latter tan oir h slowly uhsorlicil into the 
hlood‘»tnain and (In (eiidii to clove I hutimtions m 

fire not imcoinninnK take place fairl\ qmckU rermanent 
closure of tho ia\it\ niaj f»dl<m in this or bomotimca 

ma\ taki plai'C if il I»citmiCHcnlircl\ <hol»cdh\ cict'oijs dchns 
nhili, uncoininonh cptlhclmlnviiion of its wails tikes plies 
ttith hdhng of tho tidicrcidowi pmccvs and a functional 
humihiPitalu oxca\a(ion niimins Mart coinnionli howoier 
thin nn\ of these in an nntreatesl cave the tniifi prsists 
hicdh are nspiriftxl into adjictnt nrem of the long and tho 
tlisoaso pIomU oxtend^ Healing reactions nm\ take place or 
llU^ 1)0 int< rmpte<l h> fresh hroncliogt nous or Ininntogcnous 
spaad ComnionU a shin irregwlarh progrchsivo extension 
of tho disc ISO throughout both lungs is seen In auth cases 
as, iKiited tulK'fxulnus lesions of tho larvnx an I of tho intestines 
talc place h\ <hre(t ppruid of infiction in sputum roughed up 
from the lunj,s Jsot mfreqiientl\ n1 o i {Kimllv madianetd 
tascs nnnioid ilivcave tIcielojH iiuolving as a rido the Hpleon 
hser kidnoN’s or intestmes 

At ttutoiiflv in a ta pieal ad\nncc<l case the lioilj w emaemted 
on ojK-ning tho thonx tho xisceml and pinctal jileuno aro 
found to be more or loss adlierciit Adhesions between tho 
lobes arx alums found and the pleura at tho apitics is usually 
tluckonwl The n(Iectc<l areas of lung aro dirainishwl in sire 
and the remainder ls cnlargcil bj compensatory emph^'sema 
Tlie heart is small and displaced towanls tho more shrunken 
lung TIic lungs themseUcs, often greatly disorgantscd may 
contain little tissue capahio of iihyruological function Tlioy 
jdmw JO ibUcrrot parts the various charges associated with 
old and neent disease, te, fibrosis caseation, CAMtation 
healed t iltdicd foci and areas of broncho pneumonia 

Classification — In tho Hnlivh Isles tho classification in 
uvo IS that Miggc'^teil b\ the Alimstry of Health in 1910 lour 
groU{),>. aro fcpamted as foliows — 

Grade A Cases in u luch tulicrclo bacilli have never been 
demonstrated m the sputum, pleural fluid, fcccca, etc 
Grade B Cases in ulucU tubercle bacilli have at any time 
been found Tins Grade w subdivided mto tlireo subgroups 
Grade IH Cases with little if any constitutional chsturbanco, 
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. 1 Iiniitwl phrsical signs and having no complications 
I rculons or other) Grade B3 Cases %vith marked con 
f onal disturbance, severe impairment of function, either 
‘ reneni and inth httle or no prospect of recovery 
erade includes all cases Laving grave complications, such 
j nL-tes mclhtus tuberculous ententis, etc Grade B2 
as uiao^ , ^ 1 ^^^ t»i t»« 


All cases 


Trhich cannot be placed m Grades B1 or B3 


fiilercidous Sunei/s — Investigation of the apparently 
I ilthi has sho«T3 that in this iray only maj we hope to diag 
to ‘0 pulmonaiy tuberculosis m its earliest stages, when therapj 
j 3 moot effective in a high proportion of cases , for the disease 
gt its on*5et and for long thereafter maj cause no notenorthj 
^^-mptonis The available methods in use include tuberculin 
jvactions the significance of which has been discussed, 
photoradiograpbj and radiography Photoradiographj is 
economical and time saving and probabU be used m 
crcasingly for large scctioas of the population Quarterly or 
half yearly re-cxammation is desirable, and when an\ 
abnormality is disclosed full investigation is essential 

Early Symptoms — The onset of pulmonary tuberculosis 
may be insidious, or it may be charactensed by striking 
symptoms which the most unobservant patient cannot over 
look It IS commonly stated that the cases presenting a sudden 
onset are those with, the best chance of recovery , one reason 
for this IS that they subimt themselves for treatment at a much 
earher stage of the disease It is therefore most important 
that these early symptoms should be recogmsed in their true 
significance by all medical practitioners \ common mode of 
onset IS an acute transient febrile illness accompanied by 
respiratory catarrh and malaise the illness resembling influenza 
The most outstanding of these early manifestations of the disease 
are hemoptysis and pleunay These are also common in the 
later stages of the di«eace, but their value m diagnosis anscs 
from the fact that tiiey sometimes occur months before any 
other definite symptom of pulmonary disease and long before 
the lesion m the lung is sufficiently extensive to presient phi’sieal 
signs or to be discoverable by X ray examination 

H^roprrsis — Thw is the first symptom in about 10 per 
cent of cases of phthisis In its most characteristic form it 
occurs as a sudden free hjemoirbage “ out of a blue sky 
The patient, while apparently in perfect health may one day 
feel warm fluid m his mouth and expectonte perhaps as much 
as half a pint of bright red blood During the succeeding 
twenty four hours he coughs up clots of darker bloofl mixed 
with mucus, thus demonstratmg that the site of the bleedmg 



I'ULMOVAUY IIIBLRCULOSIS 109 

; tho limps bmh an i\ttil «l< mntids the fullest luxcntipalioii 
clo«o oli'^nation Ifainfipt>«i|4 (Kcurs in a \anct\ of 
'r conditions, but onlj in riirl\ phthisLs do wo pet Budden 
lOUB blctdinp m u jmtitnt who w Appircnth well and who 
nt the subject of couph, expectoration, or dj*pj)nan 
P/Fi7nis\ — Pkunil offuiion in an adult must Ik? reparded 
ndicalinp tuberculous (frscftac of tlio lung m tlio absence 
ioino other ilemonstrablt cause such as cartlmc or renal 
ase The Hind in tuberculous pleuns) is clear, Btcrilo, and 
tains lMnphoc\tra 

DrN pkun‘i\ is of leas Bipnilicinoe and is often non 
Lrculou-s It IS, howixtr, a frequent forenmner of phtliLsw 
ids rculotis eases it is itsualK recurrent and accompanied 
inTCxm, which hulwidoa when the patient is confined to 
but-rccuiw when ho is nllowcrl up 
L\en m the nbstneo of the dramatic symptoms nntctl above, 
\rtfnl annUsis of the compHinta of the patient will often 
hie us to diagnof>c the dtse4iso at a \en tarlv fitape The 
mttenstio B\mptoms arc fl) oxccssiio fatipiic — the piticnt 
•xlmiisted bj an onlmart dat a routine wlucli he could 
nerh aecomphsh without discomfort (2) loss of weight— 
mas not 1^ rapid but it is continued, and after a few 
ithsntll Ik. notic<*<| bt his fnends , (3) failure of appetite— 
nan\ cast's tfie jiitunt will elate that his ajipctito ls pootl, 
when nskotl what he cats for breakfast ho will almost 
tnabl> admit that ho has no desire for food in the mornings 
amcnoiThrca— in joung women l^rcgnln^t^ or oesBation of 
jstniation is a ser> common »>mptom of esrh phtJiwis , 
oxcessiso Hwentmg , the moat chnmctcnstic example is the 
lit sweat SI Inch occurs during deep Bleep m the cnrl^ hours 
he inoniing and in\ohc« the whole of the skin area , etjualK 
inioii 111 enrU phthtsis w axillarx hx-pendrosis, wluch occurs 
inp the dax ami hoakh througli the clothes in the arm pit 
n during the coldest xitathcr 

Iho above Rj,mptoius are of lox*iuuc ocigin The carlv 
monarx sx-niptonis are cough and cxjicctoritioti TJicso 
X not ariio during the earh Btagts of the disease nio more 
norlant Bxmptom is cxi>crtorotion , if^tlus continue for a 
nlK?r of weeks in n xoung adult it Bhould arouse suspicion 
tuberculous diM^n'c Jlfpcalcd microscopic examinations of 
: sputum are tsseiitnl ami should if nccessarx bo supiilc 
nted b\ culture or guinea pig inoculation 
Physical Signs ol Early Phthisis —1 his is one of 

! most iinjKirtant signs ofcarlj lulK.nulo'-is Obscrxatiou of 
. tcmiH-ruture range while the piticnt is up and about will 
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shoir an abnormal diurnal variation in a majority of ease 
The temperature may be recorded in the month or the rectui 
Mouth readings are reliable if taken with care in patien 
who are not dj’spnceic and who are not mouth-breathers. ] 
phthisical patients it will often be found that the mornit 
temperature is unnaturally low, and that during the aftemoc 
or evening it rises above normal to the e.vtent of half a degr 
Fahrenheit or more. In women undue attention sliould n^ 
he paid to records taken during the week preceding menstni 
tion, as many healthy women show a slight rise of temperatu 
at that time. 

Tachycardia . — ^The pulse-rate is almost invariably quickent 
in early phthisis, even when the patient is apyrexial. A puls 
rate persistcntlj’^ below 80 beats per minute is presumptii 
evidence against a diagnosis of progressive tuberculosis. 

Signs in the Chest . — It is of the first importance to emphasii 
that in its early singes pulmonar3' tuberculosis is usual] 
accompanied by no abnormal physical signs in the chest, an 
consequently radiological and other investigations should nev( 
be withheld in cases where, the symptomatology is suggestit 
because the lungs appear normal to routine physical examine 
tion. However, on inspection wasting of muscles over the bac 
of a diseased apex may be found. The muscle most ailecte 
is usually the supnispinatus ; the spine of the scapula wl 
stand out with undne promiuence on this side. Later in man 
cases there is also, falling in of the soft parts above and belo^ 
the clavicle. Diminished movement of the upper chest ma 
abo be detected. 

Light percussion may reveal impaired resonance at the ape 
of the lung. The note obtained over corresponding point 
on the two sides should be compared while the patient hold 
his breath with the lungs fully i^ated. The most importan 
situations for percussion in Cront are above the clavicles, beloT 
their outer thhds, and direct percussion on the shafts of thes 
bones. Posteriorly the apex should be percussed over th 
first, and second inteispaces. In normal subjects it is no 
uncommon to find the right apex less resonant than the lel 
in front, but any such difference over the posterior aspect o 
the upper chest is of patbolop'cal significance. Impairmen 
of resonance is sometimes met with at an early stage of th 
disease at the top of the axilla, or in the region between th' 
vertebral column and the inner border of the scapula, 

Aitsadfalimt.—Jt is rare to hear tubular breathing ii 
early phthisis, but in the neighbourhood of the lesion th< 
breath-sounds are usually feeble. During ordinary breatliinj 
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no a(Ul(xl sounds maj Iks audible, but accoiupanjing or 
imincilnUlv after n tuu^li crepitation^ or lint rults arc ofUii 
to bp dolcttod 

'Hie spoUn \oico uill 1 m> comluctcil nornialK , i>ecton!oqu\ 
Mill o lU be obtninnl with n considtrable area of coiisoJalation 
or a ca\itj and is not thtrefon* an earl} sign 

Symptoms and SifCns in Later Stages— In the later stages 
tbt toxTtnn w filiown b\ n hectic swinging (irn|>craturo winch 
ina> rmgo from 07® T in the luomtng to 10^® V at night 
Moreo\tr, lh'» jnrixia which at finjt was onlc present when 
the piticnt ms up can no longer be huIkIuo I even b} jiro 
longctl re^t m bed llio IkmU lawnstctl Ihc'chcelvS niished the 
e\CH bright and ninkiii the lips dr\ AltIccInMH mul fibrn-u^ 
iH sliown b} retmition of the cbe<l wall and b\ ih^jilaccnient 
of the trachea and canliac imptibo Thu fingers ina} be 
clubbetl tin nniN btitig tlnn and dull in tht«o rc‘'pcct8 differing 
fnnn the \cr^ tbuk jKihshtii nails mn on tlie elnhbcKl hngtrt 
of the bnnulncclatic The bitalb has u jx-cuhar slalo hwcctisli 
odour not gro‘v'il\ ofTinsivt ns in lung nb«ct''‘< tlio sputum 
H copious jmruhnt ami nuinmulnr » r it lloals m sepnnilt 
rounded lunqis in the sputum tup ])\'>j»i(ea and c\ inosis 
mas ho svell marketl 

The soicc mas bo h«sk\ and the bowels looso as a result 
of extension of tho dLse\sa to the lirjnx and deum ^o^p 2 ctl\ol\ 

As tho di8‘*as'' nd\nnros wcakn^s and languor increase, 
tho appetite does not fad complettl}, but it becomes capncioas 
and the patient feels a craaiiig for unusual and highh seasoned 
deslies Sleep is disturbctl ba tho frequent cough and copious 
cxp^clontions, also h\ profuse night sweats Tht mcutnlit} 
remains clear to the end, ami the patient compluna bttlo 
unless ho be tortured In the pain of seacro larvngeat ulceration 
There is often an unnatural uenso of well being ami hopefulness 
of rcco\tr\, the phthi’nm of tlio older writers 

On (.xauunnlion of tho chest. Losidos the retratlion of 
the upper imrts of tlie thorotie w ill and displacement of tlie 
incdmsiinum immobihlv o\cr the diKascd arci« of lung will 
bo noted 0\ere\ten«nc inbllration inoseiucnt and nir entr} 
18 often i-cstncte<l expiration jirolonged and rA!(s uml rlionehi 
max bo audible espcciall} after cougliing Consolidation is 
clmncfcrtscd bi impaired resonance hroncliiql bre dhing 
pcitonloqux and cniekling r&lcs bbro'«i3 and alelettasis b} 
])oor nio\pincnt and air entrx impured percussion note uul 
medinsluial ihspi uemtnl lowanl the alTectcd side Over 
a (aMt> rharactenstie higiW nm} be obtained if it is both 
large and HUpcrficial Jn tlitso cirtumstnnoes tjmpamlio 



Modes oi Death. — A fatal termination is most couuiyn 
brought about by a gradual failure of strength, tlie result 
poisoning by the toxins of the tube: do bacilli and of inorca-m 
impaired re&piration. HaMnorrhage is not often the niuncdc’ 
cause of death, but rupture of an aueurj'sm in a tuhercuTi 
caxuty brings some cases to an abrupt end, tbo patient droiniii 
in his ou*n blood 


Not mfirequently death is due to extension of the dbc 
to other organs ; ulceration of tiie lar^irs with severe dj sph.ic 
may prevent the. snoJlouing of footl, ulceration of the intcstii'* 
may cause exiianstiiig diarrhoea, or the entrj' of bacilli into d 
blo^ stream may lead to mihary tuberculosis. 


OruEifr Vajiieties or Puuiokary Tuberculosis 

Fibroid Phthisis. — -As the name implies, this variety > 
the disease is characterfeed by the formation of much 6hro 
tissue in tiio affected areas of the lungs, •>ometimes 
atelectasis The diseased areas are ghnmlen, the pleura 
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reaMjnince maj bo obtained in tlio centre of an area of tlullncs , 
wth amphoric breath soundii and cracUmg rule® /ii perms 
pettorUoquj stribingU obvious and not infrcquenth if 
sounds as though tuo persons acre uhispenng in uni on a 
sign knoun as echoing pectonloquj ” Uitli small cnitic^ 
or c\en hrge ones that are not superficial these clnnttcn ta 
signs are ab ent and onlj those of surrounding infiltralDn 
or fibrosis maj be obtained 

Course — The progress of a ease of chronic ulcerative tulicr 
culosis is usuallj one of alternate remissions and exacerbations 
Adequate treatment m the earl^ stages may bnng about 
quiescence and arrest of the disease, but eten ^hilo under 
treatment serious relapses occur sometimes apparenth depend 
ent on undue exposure to the sun's rajs, sometimes associated 
with an indiscreet resumption of increased muscular everctso, 
long h IS of uurk, and the like Most frequently, howorr* 
no cause can be found to explain the relapse After the disease 
has been arrested it maj agam become active as a result of 
other diseases, of an unlugicnic mode of life or t f nn\ 
factor which Jouers resistance and in women one of the 
common causes of reactivation is pregnanej On the other 
hand there arc many cases in wluch the disease though neur 
arrested dies down to a low grade of smouldering aotmt) for 
months or jears at a tunc Bunng these periods of rciiija«ion 
there maj bo no pjTcxia and little toxrcmia although the 
sputum maj be crowded with tubercle bacilli 

Modes of Death — \ fatal termination is m^t coinnionh 
brought about bv n gradual failure of strength the result < 
jwi omng bv the to\iiis of tlit tubercle b uiUi and of iiitrea. m'’! 
impnrcd respiration H ciuoirliagc is not often the imiiuslut 
cause of ileath but rupture «f an nnciirjftrn iii a tuberculei 
c i\ itv brings M>me ta*<s to an ahnipt end the p if icnt droiniir 
in bl^ own blood 

Not infrcquentlv death ls clue to catcnsion of the di'Ca? 
to other organs ulceration of the larj n\ w ith sev ere dva-pln?' 
raa\ prev ent the 8w allow mg of fowl ulceration of the intc^tu^ 
mav cause exhausting diairhcea or the entrj of bncilh into th 
blcKxl stream mav lead to miliaij tuberculosis 

Otheiv ^ Ai irnib or Pt/*LMovAn\ Turn bcotxisis 

Fibroid Phthisis — Vs the name implies this v anctv < 
the (h‘;ease is characUri»ed b\ the fonnation of much fibret 
ti'^suv in tilt afTcctcd areas of the lungs Kimcturic*^ ud 
ntclctla‘>is riic di<!ease<l areaa arc blirunkcn, the pleura i 



pL4rr 7 — Oir*ni Putin h>tv Tot« rxnlfwi* )^xt4?R<i%o fibriviii 
»n 1 rxratatinn f ( ilir n^ht h| |>rr 1>I« luw t>rruriT<l ami tirn. hi» 
Ml i*r*l A •'•con Urj *i nsil Into the on I lU rone nf ll « Irfl limg 
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I*tATr — Sptiil** Pbth««i«, ilmiiins MtfnMTc Itilstrral 

Infiltration «bJ nbrtHw with litfir or no Ftcaiation 


{To fMt }'ogt ir 



PUUIONAm aUBRnCLflOSIS 113 

tluck nntl ndhorent, and claowhero tho lungs aro enlarged by 
tomj>eu5aton empluficina Tlio heart and trachea aro dis 
placed towaitl tho Tnoro fibrosed lung PliyBical examination 
roNtnla clubbing of tho fingers, retraction of tho cheat wall, 
ibsplacomcnt of tho cardiao impiilso, and all tho usual signs of 
libro<is HI the regions afTtctwl Iho <liscaso runs a scr> chronic 
cmitvo nith little p\TOXia or constitutional disturbance Iho 
pitKUt IS d\spna lo on exertion and nmj develop tuberculous 
tncht'O broiirhitis Itc;)ca{rd iia nioptv sc > are common Afler 
m\n\ V ears of plight ill hcnlth tho end inaj come fairl> quicld^ 
as a result of he irt failure lanlnceous di‘>caso or tuberculous 
meningitis 

Toberculous Pneumonia — liiberculous pneumonia is wn 
common mve in voung bubjtcts llio dipcasj often proceeds 
to i fatal tornunalion in u feu tree! s or mouths without any 
of the re mtssions chimctonstic of (ho chronic forms In tho 
lungs the chingts ma^ take tho form of a caaoiling lohar 
piunmonm with winch there is little protective fonnation of 
tihrous ti auo (ii/e Plato 8) In other capes the pithologicnl 
changes arc tho«o of broncho pneumonia with pitches of 
conwilidation pcattcrcd over both lungs In tlio litter t^po 
the plij’sical signs arc at first tliOhO of a difTuso bronchitis, 
(ufmhr Laitiung and cnicUing rules give cvidtnco of areas of 
conso)i<)fttion after a week or two Ijquefnctjon with oxcava 
tion is common m cacli form Ilronclio pneumonic phthisis 
not mfrequcnlU follows a brisk Inmoptv'sis 

St/rnplom ^ — Ihere inaj occur a prodromal stigo of vagno 
ill bealtii lasting several weeks then a sudden exacerbation 
with dull fever pain in tho diesl and covi(,h Ihc patient 
is forced to remain in bed hv wiaknossnnd tlj^pnixa Sustained 
or remittent high pvrctia occurs lOoCfhcrawth rapid omacntion 
The Pjmtum mav at first be frotlij and blood stained but it 
soon becomes green and nummular and swarms vvith bacilli 
In the great iinjoritj of oaves death rcsultij from toxTraia 
within a few months and tho disonso is not u-suallv itnjirovcd 
bj coffap o fficrapj 

Senile Phthisis — ^Piilmonarj tuberculosis is quite common 
m eldcrl} subjects and is a frequent caiuo of deatli in inmates 
of almshouses and other institutions for tho aged Tho course 
IS usually slow, but no treatment ls oftectivo in arrosting its 
progress Both tho sjanptoms and the phjsic.d signs are 
often masked accompanying brondutis and cmjihy'Rcnia 
lairlj typical \ mv iipiicnrinces arc shown on Phto •) 

Complications ot Pulmonary Tuberculosis — Secondary 
Infections — ITio diseased areas in tho lungs become invaded 
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b\ septic orgimsma, on<! if cavities arc present the tOTicmia 
from these secondary infections may overshadow the symptoms 
due to the original tuberculous disease The organisms 
commonly found are the Staphjtococcus aureus, pneumococcus, 
and streptococcus 

Lungs — ^Not inimqucntly massive collapse of a lobe, or 
even of a whole lung complicates pulmonarj tuberculosis In 
such cases the paucity of the symptoms, and the rclatnch 
chrome course of the disease, contrasts stronglj Avith the 
apparently gross physical signs and striking radiological appear 
ances The sputum m such cases as a rule persistently contains 
tubercle baedh Bronchiectasis far more frequently complicates 
phthisis than is usually suspected 

Pleura —The pleura never escapes mflammatory cliange, 
and m the majority of cases there are found thickening at the 
apex and adhesions uniting the lobes of the lung to one another, 
and attachmg them to the chest wall Rupture of a focus 
in the lung into the pleural cavity may cause spontaneous 
pneumothorax, hydro pneuraothorax, or tuberculous empyema 
Injection of Tissues by Sputum — ^Tho passage of infected 
sputum may lead to tuberculous ulceration of the larynx or 
of the tip of the tongue If the sputum is swallowctl the 
infection will be earned down (he alimentary tract, and mar 
cause intestinal tuberculosis The Pcycr’s patches of the ilcuin 
will be chiefly affected 

Fistula ta ano is very often secondary to pulmonary tul»r* 
culosia, and ls of special interest, as it is a complication which 
may’ occur early in the disease, sometimes long before the 
patient is aware that he has a lesion in the lung 

Metastatic CompUcaltons — Tubercle bacilli m the blood 
stream may give nse to general miliary tuberculosis, or may 
lead to the formation of (iibcrdes in, for example, the eontnl 
neraous system pcncaTtJium cndocanlnim kidney , epididyini'’ 
suprarenals or one of the larger joints 

Jjardnceous Disease — The prolonged tOMinia may cau*^ 
amyloid degeneration of the solid aiscera or bond Clinicil 
candcncc of this comjilication appears as (edema, diarrbcra 
profuse albuminuria and cnlai^enient of the li\cr and spleen 
Prognosis — ^Tliere is no disease m nluch prognosis is more 
difficult, and there is an old saying that “ he nho attempts to 
forecast the outlook may be sure of one thing onl\, tint he 
will be mistaken ” Autojisy cxpcnence shons that the disease 
may heal at almost any stage Tliere are, howcaer, certain 
factors wluch help us to form an estimate as to the clnnecs of 
recovery', or, failing tins, of the probable duration of hfe 
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Type of Ihwi^r — ] lip ]>tilmoniir> form of nruto milmrj 
{tiljcrculosis is ah a nilo fiitn! nmi {nhcrciilous pnciiinonia 
nlmosl ifjtiilU IiojkK'^'I In the other tho o cases in 

nhioli there is a j»re<lommnncc of lihmlic ilmnj'p are more hoi>e 
All than those lu wlmli then w much <a«cntion and cavitj 
fonnvtnm 'IJu ilivtas' ma\ hecoim amstctl and i\in licallJi 
innj he m untniiKd for \LHtH in »«|ute of tonsakrihlo < 'Witntion 
Fxient of Damagt in the lungs is not a reliable guide to 
prognosis , tho rale nl nhicli the deslnictno process advances 
IS of much greater Rigmfieanco 

Tozitmui — ^r^Ttxift not quickl> subdued bj rest in bc<l is 
of grave imjiort, n.s « tach3card»a, even uithout pyrexia 

.Iffc arul Habits of the Pa'icnl — An ntifaxonniblo eourso 
must l>o Dxi>ccltHl If the «msct occurs Iiclou tbo ago of eighteen 
or above that of /iRv \t ars J'fTcctno tn itmcnt and after caro 
max l>o imjKisMliUi if tho pdient is of an nnp-vticnt tempera 
ment or low mtclligonco or if Ins financial resources arc 
msun»ient to provule adcqimte re-«l and iKifin“>Iifncnt AIco 
holism IS nhvaxH a mo'.t imfuourable feature 

Pre*thce tf Compltmitoint — Uletritum of tin hr^nx or of 
tho bond add verv gatflv to tho grivitv of tho tmtIooL in 
mix stago of the di«cnv( but do not make it nci'csAinlv liojuloss 
Diabetes niclhtus sibco'Jts and prcginnev tend h.t,noiiHlv to 
n^mvnte tlie di»»evfc 

Diagnosis — It la of tbo utmost imjiortAnco tint pulmonarx 
tulicrculosis should lie recognised in its carl) Bingo Tho 
chnneo of arresting tho discoso max I>o irrevocably lost if 
treatment is delayed for sovcml months UnfortmnteK, 
early and effective treatment is applied in only a small pro- 
portion of cases Tlic reasons f »r this tmgio dclav are Iw ofold 
lirslly, iKicausc the onset is oAcn insidious and jvitiontB do not 
seek adxicc until the disease has become flnuly estabhshwl, 
Bccondlv , bccauso practitioners wait for tho apjioaranco of 
physical signs in the chest before committing themsdves to a 
diagnosis 

if tho onsd is heralded by dmnmtic sxinploms such ns 
lia?;noptVBJS or pleurisy, tho pmetitioner should have tho morvl 
courage to mforni Ins jiaticnl of tho ixissiblc nature of the 
camdition in spito of the. iibM.nco of confirmatory evidence 
lien tho onset is insidious the diagnosis m baswl c n a careful 
anaivsis of tho wy mptoms and history Absence of n history of 
contact with tlu infcition is of no Mgnihcince Confirmation 
is souglit in observations on tho daily rniigo of toinpcralnrc 
iiflemoon jiyrexia may bo present oiilx if tho]iatKnl is allowed 
to take exercise It iii cimrnetcrwtic of tidicrculous (oxfctnia 
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that a brisk two-mile walk will raise the temperatnre a degree 
or more Falirenheit, and that it will not subside to normal 
within thirty minutes. 

The most satisfactory proof of the diagnosis is the 
demonstration of tubercle bacilli in the sputum. If the first 
examination is negative, it should be repeated several times, 
and attempts should be made to culture the organism ; in 
eases where there is no expectoration, the bacilli should be 
searched for in the gastric residue. 

In occasional cases, especially of apical disease, physical 
signs may be present before the lesion is demonstrable by 
X-ray ; far more frequently the reverse is true. In every 
case in which pulmonary' tuberculosis is suspected adequak 
radiological txaminalion of the chest is essential. Such an 
examination is equally necessary as a guide to treatment once 
the diagnosis has been made. 

The common appearances of pulmonary tuberculosis in 
X-ray photographs are ; (1) Infiltration, which takes the form 
of fluffy opacities uith iU-defined margins localised or scattered 
over the lung fields without apparent relation to the arrange- 
ment of the vessels or bronchi ; (2) Cavitation, which is seen 
as a more or less dense ring-shadow, the lower part of which 
may show a " fluid level ” ; (3) Larger confluent opacities of 
varj'ing size , (4) Fibrotic strands, or thickened pleura ; and 
(6) Lobar, or lobular atelectasis, with mediastinal displacement. 

Tomograph)' will show that the bulk of the lesions are 
situated posteriorly and may help in the localisation of cavities. 

Xone of the physical signs elicited by examination of the 
chest are diagnostic of pulmonary tuberculosis. .However, 
abnormal signs in the apical or subapical regions are suggestive 
and help to confirm other evidence. 

Active and Inactive Pulmonary Tnbercalosis. — ^The presence 
of tubercle bacilli in the sputum is certain evidence of activity. 
In the absence of snch a finding active disease may be presumed 
if (1) radiological evidence of pulmonary tuberculosis exists and. 
in addition, any one or more of the following are present; 
(2) undoubted symptoms and eigns of active disease, c.?-. 
pyrexia, loss of weight, anorexia, night sweats, etc. ; (3) 
otherwise imexplained persistent elevation of the sedimentation 
rate ; (4) altering tuberculous radiological appearances on 

serial examination particularly if fresh infiltration or excavation 
should appear. 

Differential Diagnosis. — A variety of conditions may be 
mistaken for pulmonarj' tuberculosis, both in its early and 
later stages. 
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At\picj\l pncumonn maj nimulnle pulmonarj lul>cr<ulosH 
rliiiicalh nml rMn ni(}io}of»jcnlh, hut iisnnih thf dtagnosw 
Ik winc“» c!o »r if the p itu nt is 1 opt under o1»h r\ ation 

//yperMyroi<fi«m Bimulatea oarij phthisis in toxaimic 
«yraptoras such as tach>cnnlia, loss of u eight and nmcnorrhn.n, 
lull ilocs not ciii^o tlio rcnntlent p^Toxm of jihthms 

Iliemopti-sis IS common tn tntlral sletwis, brottchicclasts 
lung abscM^, and jni/mmion/ neop/ojni 

Clubbing of the fingers uith p^TOXia and taclijcanlia inaj 
Im duo to suiwcidc 6flc/erio/ ttniocardilts Malaise pyrexia 
lachjtanha and loss of weight aro a-ssociatod with somo 
genenili‘ic<l infections mich as tindulant foi er and al o pomotinies 
with fotiil heiwH of obscure location 

In almost c^cr^ case of cliromo p\ilinonnr\ tuberculosis 
repeated exnTnumtiona of the apulum will ro\cal tubercle 
bacilli, clastic fibres nia> be found in tho sputum in rises of 
pulrnonin tuliercuIosH and piilnioimr^ stt|ipitrttton 


Tui AT5Il.>T OP PCL5IOVAin TonEucm^Dsis 

Our aim m treatment is to dimimslt tho totiomia and to 
increase the patient's natural jiOTrera of resistance so that tho 
mlcction raaj bo subdued and tho putmonarj lesions ma> bo 
w>curcU healed If the disease is nlitadj ko nd\anccd that 
there can bo no rcasoimblo hojio of obtaining coinploto anost 
pilliatiio treatment onJ) should be pn-scribed Jf bowover 
the disca‘-c is still m an cnrlj Mage the |)o«ition should be 
franklv explained to tho patient and Jns co oiieration should 
bo obtnnui so that a whole licartcxl effort in bo nindo to 
obtain a succe sful and lasting result 

Treatment of the Early Case — ^As soon ns tho diagnosis has 
licon made, tho patient sliould bo confined to bed for a period 
of coinploto rest Tour w ccka max sufiico if there is no pjToxia 
hut if tho tein|>oratun3 is n\i«!C<l be must bo still m bed until 
ujnTpxjaJ and Jbr a further jwno<l of three or four weeks after 
lliis rest jienod max he earrieil out m tho patients home in 
a well ventilated room under tho supervision of a trained 
nurse No restrictions aro placed on diet except as regards 
alcohol , small quantities of food sliould bo given excrj txio 
hotirg through the da) , and tho regime should include nbundnnco 
of mdk, butter, and raxs fruit A tenspoonful of cod lixcr oil 
IS given thrico dailj tlirougliout tho wliolo period of treatment 
and during tho winter months for eevcrol jears after If the 
patient is m bad financial circumstances, or tho homo conditions 
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ore otlierwjse imsuit-iblo, he musi be placed in a hospital He 
should not be m contact with young children 

Rest sIiouW be modified thereafter b 3 permitting gnduallj 
such ictivities as m-slung shading and Jater vi'sits for toilet 
purposes to the closet or bathroom The duration of rest should 
depend solely upon the evidence which each cate presento 
that the pulmonary lesions are healing and will usuallj continue 
long after the patient feels quite uell 

The blood sedimentation rate is of great value in iv<eKsing 
the activity of the disea<?e All eveict*^ should be forbidden 
until the sedimentation rate m reduced to normal limits 

Sanatonum Treatment — The suggestion of sanatorium 
treatment is commonly met by objection on the part of the 
patient or his relatives Thev require reassurance on two 
points firstly, may not residence at a sanatonum stamp the 
inmate as a consumptive and render him an object of dread 
for the rest of his life , secondly, when at the institution vail 
he mix with patients m a more advanced stage of the disease 
from whom he may contract a more nndent lafection Neither 
of these snppositions is correct Sanatona do not broadcast 
the names of their inmates , moreover, notification of all coses 
of active tuberculosis is the statutory duty of every practitioner 
whether the patient goes to a sanatonum or not As regards the 
second point a p-ittent who is suffering from the di«e«ee is 
believed to be relatiieh immune to reinfection 

Choice of Sanatonum — ^Before recommending a sanatonum, 
the practitioner should be satisfied that the staff are efficient 
and conscientious Provided that careful skilled observation 
be exercised, the situation and climatic conditions are of 
secondary importance There is a popular behef that some 
mystenoua healmg property is to be found in the air of the 
higher altitudes m the Swiss Alps Experience does not confirm 
thw tradition, and it is wiser to avoid long joumej^ when 
arranging the treatment of a “ curable ’* case 

General Principles of Sanatorium Treatment — ^Throughout 
Jais sisp 023 Hoe owmjtA’MaH* il*e jtujJoRid. os Aept under clo»e 
observation as regards the diurnal range of temperature and 
pulse rate, and his r^ponse to exercise The weight is recorded 
each wreck, and exammatious are made of the sputum, the 
physical signs blood sedimentation rate and ridiographic 
appearances of the lungs He is gradually inured to an outdoor 
existence and he should be allowed up for increa«ing periods 
provided tliere be no evideni* of activity m his lesions Be 
is iiernutted to take more and more exercioe and finallv tramed 
to undertake manual labour If for example pj — 
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An\ ttine, lio iH given anotlur ivnod of complete rest, timl 
whin the tempemturo um! M'tlimenivtum rvto remain normal 
ho w workul up tUrouglv thoxanoiis grades of physical ctcrtion 
again 

lie IS evlucaltMl in n ptnot routino uldch ho is to follow for 
tlio rest of his life Tins inehidts mtolcmnco of unventilatod 
rooms avn^llAncoofheA^\ c!ol!unghothl>> (Jn> and night regular 
Iionoda forrcfitand mcAls.nvouhncoof hum , fatigue, and excite 
merit If thero is fi|nitum Iio is taught to disfio^'o of it in such 
awii} tlmtitrnav not ho a danger to others, and he la trained not 
to swallow it lest it should mfect liLs own ahmentan tract 

After Carr -~()n having tlie hanitoniiin llio pitient sitoiild 
Ik ktpt under regiilnr ehiiical and ralioJoginil oh>>(rvation 
for «icveral jears If lit is a wage earner ho must bo advised 
as to jxis.s)l)U iiindifications of Ins w-ork in ortler that ho nn^ 
avoid long houra and jicntMU of stress without rtdiicing his 
earning cijncit^ to th( Jove) of privation A thanj;? of cm 
j)!o_}jntnt from a wslentarv omipslion to laborious work, out 
of doom IS Kthlom advisable I eimlc jutierits must bo warned 
to avoid the risk of prc/rnritv until to cvm aviiihhlo lest tin 
thsosso has hecu am sttsl f<if four or live ^oars 

Accessory Wethods ot Treatment — If toxicmia cannot bo 
controlled h\ cotnplclo rest m bo<l if the di«oaso is advancing 
^apldI^, or if rctap-vo takes place during or shortlv after the 
routino mensurea pisl destrdicil other methods must bo 
cmplojcd Tlio incht cflcetivo of theso arc descnbecl under tlio 
term ' collapse theraiij ” 

Coii-arsr Tiinuri — ^Tlic principle vmdcrlving this treat 
ment is comparable with tlio usual method of dealing with 
tuberculous arthritis One of the firet principles of the surgeon 
m treating a tiil>ercuIous joint is to secure immobilisation of 
the innnmed parts Tlio lungs aro constantly moving and being 
stretched by respiration, and this continual moroment of the 
inflamed and ulcerated lesions imjwdcs tho reparative processes 
and carries infected material from one port of tho lung to 
auathcr It is ^lONVihlo to mimohdiMj tho diseased are is of the 
lungs without inuhily rednuiig tho funttional ofncicncy of tjio 
runamder 

Collap'^o thtrajiy is indiratwl m most ea=es in which tho 
tuberculous disease is confmcvl to one lung and a prompt 
resjKmsc is not obtained to routine Banatormm treatment It 
sliould ho employed m all unilateral eases if there is cavitation 
or if tljcro aro comphcntions auch ns tuberculous larvmgitis or 
pregnancy In general tins treatment must bo inodilied or 
not undertaken if IJiero is (1) radiographic ovideiuo of active 
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di<5ea‘!e m tlio opposite lung, (2) djspnoea n-hen at rest 
geiicriliM3(I emphjacma or other eMclenco of ji scnomh 
diminished respirntorj function 

ImmobiIi«ation of tho long is achieved b) inducing an 
artificial pneumothorax t e introducing air into tho pleunl 
cavitj Iho lung is graduall 3 collapsed bv penodical injcthoii 
ofstenJeair and the collapse is inamtamed bj further refills 
for a penod of three or more jears In experienced hand 
the dangers are not greater than tho o of other minor operation 
and the results ha%c been good Tho treatment can bo con 
tinned rvbile tbe patient is engaged in active work complete 
arrest of the disease has been obtained m manj cases in w liicli 
tbe ortlinaiy constitutional treatment bad faded Satisfactor\ 
results hovvevei must not be anticipated from unilateral 
pneumothora-x unless tlie method be emplovcd onij when 
X raj exammation shows tlio better Itmg to be still free from 
extensive disease 

Bilateral artificial pneumothorax is sometimes emplovcd 
with advantage more especially where thm walled cavities an? 
present in both lungs and where selective collapse can be 
obtained Bj “ selective ” is meant tho full collapse of diseased 
portions of the lungs with relativclj little mterferenco with tho 
healthy areas In practice it is found that, in the absence of 
adhesions diseased areas collapse more readily than licaltliv 
lung so that selective collapse often occurs naturallj under 
these conditions 

Tho commonest cause of failure m treatment bj artificid 
pneumothorax, whether unilateral or bilateral, is tho presence 
of adliesions over the area m which collapse is requinxl In 
such cases the help of a surgeon should be inv oked for the direct 
examination of these adhesions through the thoracoscope «o 
that he may proceed to divide them with a cautery if tins lie 
practicable {tide Plates 10 and II) A contracelcctive pneiuno 
thorax should not be continued 

In cases where artificial pneumothorax is indicated attempts 
to introduce air mto tho pleural cavity may fail owuig to 
generalised adliesion between the pleural surfaces It may then 
be advisable to arulse the phrcnio neno on the affcctcil side 
Tins causes permanent paralysis of the corresponding half of 
the diaphragm with contraction of the Jung in the vertical 
direction and a considerable diminution m its rcspiraton 
movements In certain cases temporary paralvsis of the 
diapliragm is pixforrcd Thu* is obtainetl bj crushing the 
phrenic nerve instead of its avulsion Both these meosurev 
ate useful adjuncts to treatment by artificial pneumothorax 
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Cwi's In «}ijch t):o w rclativol^ qjUMccnt, for tho most 

jv\rt wmlatcrnl, nnd in \%lucU tttrnsivo cxc'vvntion nnfl fibrosjs 
nm prc-«cnt ontn cvtmo! )>o tnntcd cfiicKntli lij nrtificinl 
pncumolhorw or plirrmc nor\o pnnlpis In sxicli cnscs it 
run\ l»o nocf'‘sin fttloctuoK to (xdlajwc (hj compression) tlio 
dibCOSfHl nnn ii% thomcoplft«tj 'Die jnodrni ojwmtjon, nhich 
is c^tmpleurvl, iiw o\\ es the resection of some or nU of the iipjHjr 
ton rd)s, depending on the extent of the disessc It 1ms been 
found ndM'^ahh, if the lesion is cxiensne, to jx.rform the 
n'^rrt jojj w soi i ml stages IJogOMeratio/j of bofi) f wsne oeoora 
liter leaving a rigid j>crmxneiitU collftp'Ctl clmst nail 'Xlio 
ojicmtion IS much more Imrjinhms than the induction of a 
pntumothonx, hut main excellent results Iisto been aclucicd 
III (rrtam oxvts, psrtieularl^ Iho^e showing fibroid nprcsl 
hsions with caMtstum, and a jtcmistenth |K>siti\o sputum 
cfTtcttioeollajmomAN bo oblxintd l»j the operation ornpitoh-sis, 
in which the uj^ex of the lung is compressed bj the insertion 
of A mass of lurafiiti wax between the outer layer of pleura 
and the chest wall However, on Account of tho coraphcation 
which tho presence of pamfTm wax produces, this opcntion ls 
more and nioru h<iiig puiktmxIcsI b\ thomrop!a'*t> or more 
reetfidi bv < \tn ptournl pnemnothf rax 

^rxme 1 nr STMLST —After Jus discovery of tho tubercle 
bacillus, Koch licld out great hopes that l»6frcidm a \aceino 
propaTovl from these organisms, would prove an effective 
rcincalN for the disease 'Hus hope has faded and although 
mam modifications of tho vaccine have Ixxm tned, it has 
ceased to lie gentnllj cmplovcil in tho treatment of pulmonnrj 
tulierculosis Tuberculin njipcara to have slight value in tho 
treatment of chronic cases with htUo (oxTmia, and m certain 
tvjies of extra pulmonan tuberculosis Professor Calmctto 
advocates the projihvlactio iminunmtion of infants bj tho 
ndministratuin of liv mg tubercle ImciHi of dimuiishcd v irulenco 
TIip preparation is known as BCG and is given bv mouth 
during the first four months of life It is being employed on a 
verv largo bcaIo and the earlv results are encouraging 

CiuuoTUiRviv — No vlnig lias a curative effect in tuber 
culosis comparable w ith tlwt of the eal varvan group in s) pluhs 
Definite benefit, however, is obtained in some cases from 
injections of sodium gold tluosulphato (Orisnlbinc Novnciyain 
^anocrvhiu) Injections produce p^aoxinl reactions but in 
some instinc'cs arc followed bj nliohlion of an obstinate 
toxTinn reduction in tho quantity ofaputtim and a remarkable 
diminution of the moist sounds in the lungs Iho drug is 
injected intravenously m aqueous i^Iution starting with 0 05 
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grra Increasing amounts up to about 0 75 grm are gi\ en at 
■vreekly interval so that a total of from 4 to 6 grm are given 
in a course lasting some siv or twelve weeks In certain case? 
it may be advantageous to give the same total amoimt over 
a prolonged period by continued small weekly mjections of 
0 1 grm Other gold preparations, usually m oily suspension 
arc sometimes ndmvmster^ intramuscularly 

In every case the most careful supervision is essential, for 
severe reactions to the drug may occur These mclnde evfoln 
tive dermatitis nephritis, stomatitis, gastro enteritis, ana?raia, 
and agranulocytosis, and their i>remonitory symiptoms or signs 
when observed contraindicate further mjections The urmo 
should be tested before each injection The drug, furthermore 
should not he used in incipient or acute types of pulmonary 
tuberculosis smee m these it tends to cause extension ami 
aggravation of the disease 

HEUOTirEEvirY — ^Exposure of the naked body to direct 
sunhght or to ultra violet rays from artificial sources, though 
of proved value m the treatment of surgical tuberculosis, is 
not recommended in phthisis Its ill effects Iia\e long been 
recognised m the old maxim “ the patient may see the sun, 
but the sun must not look on the patient ” 

Treatment ol Symptoms — Cough —IS coughing produces 
expectoration it most not be discouraged , but a dry, unproduc 
tive cough 13 harmful, and the patient must be taught to control 
it If sleep 18 interfered with, the cough may» be reduced at 
mght by an occasional teaspoonful of syrup of codem 

Expectoralton — Profuse expectoration is laigely due to 
secondary infections These may be diminished by mhalatious 
of turpentine and steam and by the regular emptying out of 
cavities m the lungs by postural exercises 

E(ETnoptysis — An mitial haemoptysis is seldom dangerous, 
but hsemorrhage m the later stages of the disease may be fatal, 
and in every case it is alarming to the patient It is essential 
that he should be reassured and kept quiet If the bleeding 
IS profuse, the patient should be laid supine wherever he may 
Iiappen to be and ^ gr o5 XQorp’ma be injected at 

Larger doses of morphia are dangerous on account of its action 
in abohabmg the cough reflex The patient is then given the 
contents of a capsule of amyl mtnte to inhale A blood tnns 
fusion given by the dnp method is sometimes of value 

Only rarely is it justified or indeed possible to check severo 
hsemoptysis by the mduction of an artifiaal pneumothorax 
Needless to ftay, this should only be done when it is tolerably 
certain in which lung the bleeding is takmg place 



lumucuiosis or iiir, rr.ruuA 121 
Slight. Iwinoilijsii or met® Btnmmg of the ajiutum cilh for 
oosfKcnl treatment It mat It cMtlencoof mctiaacti activitv 
and nuljonto the need for rest in 1)C<1 

Treatment of Advanced Phthisis — In mUnncod eases treat 
rnent js dcsijr«c<l to nmke life «s toJeraWo Oa possiWo and, ns 
euro H lianll> to l>o iiopeit for, flJl resti^otions nro rolaTcd 
except RUcU aa pre\cnl (iissomiinlion of mfection to ollicra 
Tlio patient is allowed up and aliout c\on thougli pvrcxial 
Man\ of Ins sjmptonw ma> bo duo to Bccnndar\ infections in 
* the lungs and resulting bronchitis Iheso ri ndcr ium intolerant 
of cold and cxj>o^iire so Uiat nn indoor hfe hecomes desirable 
Tlio iisiml treatment for bronchitis should bo cmplo\T>d — 
nntitoptic inhalaliona and a warm, moist almosphoro during 
the acute stago, while nlkalmo cx|>eotoranla and vaccines will 
nmolioratc a concunt.nt chronic lironchiti<i On no account 
should such a patient bo sent to a inoimtam resort for this 
will onlr mid djspnaa to his other trotibJ«? Ircatmcnt of 
compilations such os larsngcal ami inleiitjim! ulceration is 
dealt wntU in the foitiona de\olc<l to these lesions 
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The jilctim is in\ oU e<l m all ca«cs of j»uhnoinr\ tuhcauIosH 
( lianges of \ar\ing extent are fomid at autops\ e^en if there 
hnNC iieeii no tliniial nianifi stations of pltunsj If plciins\ 
oci urs in a patient watli ob\ ions signs of plithisis its true nature 
/s cisiJ} re<.<»gni‘'«l wJicn howoier tho nre apparonth 

healthy a thignosis of idiopathic plciins\ is often made 
rhero tan be no donht timt the iimjontj of tl eso are tuberculous 
In tho ah cnco of 1 cart discav and ncphntm recurrent attacks 
of dr\ plcnnsN or a single attack |)orsisiing for two or more 
weeks or pleiirisc with cifiision must lie rcgardcil ns significant 
of incipient pJithisjs Jii about 40 per txnt of such cases actno 
phllusw follows withm six jeara Morcoacr, a history of ante 
cedent iileurcsj is obtained from n \crj largo number of 
phthisical patients 

The condition is inoco common in males tlian females 
and maj occur at any age It w least common in children 
and m them it is rarch followed by pulinona^ tuberculosis 
Sometimes tho attack is proaoked b\ o\|>osuro to cold or 
follows atrj hoaaj exertion 

Pathology and Morbid Anatomy — The pleural surfaces 
firat tho visceral and then tho parietal lijso their lustre and 
become dull and congested A fibnnous exudate is formed 
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and in course of tune this becomes organised and replaced 
by fibrous tissue which binds the surfaces together SunilaT 
adhesions are found between tim lobes of lungs affected by 
tuberculosis They are often dense and firm over the postenci 
aspect of the apex, and more slender and band like over the 
front of tlu, upper lobe at tho level of the third, fourth, and 
fifth ribs Sometimes tho cntiro pleural cavity is obliterated 
and tho lung bo firmly attached to the chest wall that it cannot 
be removed without tearing A localised patch maj be ranch 
thickened and calcified, forming a calcareous plaque 

In some cases a variable quantity of fluid exudate i» poured 
out, and tho condition becomes one of pleurisy with effnsion 
The exudate is usually serofibnnous, of a clear yellow or 
slightly greenish tinge, containing floccuh of coagulated fibrin , 
occasionally it is blood stained Usually m tuberculous 
effusions the majority of the cells are small lymphocytes, but 
m the early stages a preponderance of polymorphonuclear 
cells may be found Effusions winch are absorbing freqncntlv 
contain high proportions of eosinophils Tubercle bacilli are 
seldom found by direct examination, oven after centnfugab«uig 
tho fluid but culture or injection into a guinea pig will usually 
demonstrate their presence 

In rare instances the fluid is purulent, or becomes so after 
an interval Tuberculous empyema is usually the re&ult of 
the rupture of a penplieral cavity into the pleura The 
IS turbid and more or less purulent In many cases oxammation 
of the sediment slious it to con<!Ht of structureless debn? 
Tubercle bacilli are usually present wliilo secondaiy infection 
IS not uncommon 


Dbi Pleurisy 

Symptoms and Sifns — Pleurisy accompanying active 
phthisis may cause no symptoms whatever, but as a rule there 
13 a feehng of chilUness with sudden nse in the temperature 
and pulse rate, followed by more or less dyapncca and prau 
Tlie seventy ol the pam vanes with, the situation ol ffte pienrao 
If it IS at tho apex, there will be httlo more than a dull ache 
but if it IS over the more mobile portions of the lung such 
the axillary or diaphragmatic surfaces, it may be agonising 
and it 13 always aggravated by cough or deep inspiration 
The charactenstic physical sign is the friction sound or 
mb caused by the movement of the roughened surfaces over 
one another with re piration The sound vanes from a leathe^ 
creak to a fin© crepitation, and the latter may be distinguished 
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from Bounds anamg m tlio lung onl^ b> tlio observation tliat 
Cnotion ncoompaniea expiration as well ns inspiration A rub 
Boinet lines be pilpiblc 

^ In dtftphngmntic plcurisv no fnotion is hoard The central 
■portions of the dmpliragm aro innervated by the phrenic 
“and pleunsj of tins part causes pam which is referred to the 
root of tho neck and ahouldtr llio pcnphcml portions of the 
dmpliragm aro supphod bj tho lower six intercostal nerves, so 
that in this caso pam is roferred to tho abdominal wall, and maj 
simulate appendicitis, inflammation of tlio gall bladder, or other 
conditions calling for laparotoma 

Course — After a few days tho pam subsides, though it 
'may recur in a mild form for aears, cspectallj during sudden 
clinnges of weather 'I ho fever and cough abate after one or 
-two weeks, but tho friction sound ma\ persist for montlis 
■^Further attacks are common 

Treatment — If the pam is hovoro tlio aftocted sulo must 
•'be strap|)o<l in such a waj ns to render it as nearly as possible 
,/immobne Injections of morphia maj also bo necessary In 
less distressing cases it will bo suflicient to me counter imtants 
the skin raaj bo painted with lincturo of iodine or a warm 
cataplasm such ns antiphlogutino ma) bo applied Cougli 
should bo restrained bj occasional doses of tho sjnip of codem 

rLreius\ WTTii Ffiostos 

Symptoms and Signs — In somo eases Uto formation of the 
cflusiori IS insidious m othere it is preceded by tho signs and 
Bvnnptoms of drj plouasj As tho lluid collects tho inflamed 
pleund surfac's become separated and (ho pain and the rub 
disappear Pjresia maj bo continued for ronnv weeks with 
dyspncca as the chief symptom 

The physical signs do not differ from those found m other 
vanotics of pleural cITusion There is a striking impairment of 
mobihtj on tho aflccted side, and flat * dullness to percussion 
''m tho fewer part of tfio chest Tfio upper iirait of tho d<i{! 
f area reaches its highest point m tho axilla and thence elopes 
^downwauls towards tho midhno both m front and behind 
Tho level is higher over the back than over tho front of tho 
chest Over tho dull area tactile fixraitus and voice sounds 
f' mn^ 1)0 compktclv abolished and tho breath sounds absent or 
faintlv tulinlnr llio heart is dtsjiloccd towards tho unaffected 
/I Bide If the nndcrlvjng lung liccomeb atelectatic bronchial 
breathing and agoplionv nm\ bo audible postcnorlv at or 
/ above tho level of the Inliim 
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Confirmation of the presence of fluid is obtained bj e^lora 
torj puncture It is Tvise to infiltrate the skin, tissues of the 
chest wall, and the panetal pleura with I per cent no\ocaine 
The fluid removed should be evammed for organisms and its 
cell content 

The X ray appearance of a pleural effusion is characteristic 
The fluid forms a dense shadow at the base, obhteratmg the 
outhne of the diaphragm and obscurmg the costophremc angle 
The upper border is mdefinite, but can be seen to slope obhquely 
upwards and outwards There is more or less displacement of 
the heart away from the side of the effusion 

Course and Treatment — If the effusion is small, the fluid 
may absorb in a few weeks, but a larger collection may persist 
for months As a rule the pyrexia subsides before the fluid 
has disappeared Tlie presence of the flmd is probably beneficial 
and does good by immobilising a diseased lung With large 
effusions however, the heart may be displaced to a dangerous 
extent and sudden death may result unless the excess of fluid 
be withdrawn If there is distress or cyanosis, or if the heart 
is displaced more than 2 in , some of the fluid should be 
withdrawn m amounts detennmed by the relief expenenced 
by the patient Not more than a pint should he withdrawn 
nt a time Should radiological examination at this stage iCTCal 
an underlying tuberculous lesion it may be advisable parfiill} 
to replace the fluid removed by air, and subsequently to continue 
the artificial pneumothorax Tlie routine air replacement of 
pleural effusions is not advised In order to prevent midue 
fibrosis it IS often wise to aspirate effusions v Inch Jiave persisted 
for more than six weeks 

Even if there is no sign of disease in the lung tlie 
case must he regarded as one of incipient phthisis and a 
prolonged course of rest and preferably sanatonum treatment 
advLsed The patient should not be allowed to resume work 
for at least six months 

Tuberculous Empyema — If the amount of fluid is insufficient 
to cause dy spnoea by its bulk, or if tho virulence of the infection 
13 insufficient to bring about severe toxsemic symptoms, the 
empyema is best left alone In the presence, however, of either 
of these comphcations the fluid should be aspirated and replaced 
by air, and this procedure will of necessity have to be repeated 
at inten als, since the fluid tends to reaccnmulate Tlie tovcniia 
may be diminished by instituting pleural washouts, nt the tunc 
of aspiration wnth an antiseptic such as Dakin’s solution 
should not be undertaken if a bronchopleural fistula is prc&ent 
Smee there is a tendency in these cases for sinuses to form along 
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tlif tracks of insertion of tlio needles it is ns \iell from t!io 
beginning to nlistam from the use of Incnl noTstbcHin and to 
keep clcir of the nrea of olicsl wiill nccdwl for tboracojilnstj 
incision itc o\piinsionoftIioimdcrhinglungnin\ tie promoted 
b\ closc<l driiimgt, nnd Mietmn far tlio gmtost imiirovc 
ment mil it -nU (in those ewes uliere the tontrnlnteral lung is 
fnsi from ncti\c disease) from nn extensive thoraeoplnstv on the 
aflcited jiide 1 he prognosis is Iiovrovcr tvtrtinelv grave what 
ever the trentnient 

SPO^TA^IOLS rxi tTMOTirOflAX 
In Fonio inslinces tho ontrv of ntr into (ho plonrnl cavity, 
in the absenco of external trauma, js duo to rupture of a 
tuberculous pulmonnrv focti.-> mlo the plctim B) tliia means 
a fistulous opening is fornud connecting the pleural cavitx 
witli one of the amallcr bronchi Vith each inspirator} 
movement mr w vlrvvvn into the pleural cavit} ami the lung 
rceodca from the tin si wall If tlio opening is a valvular one 
a considerable positive pressure will bt attaincil nnd the 
heart and mcdnstinuin will be displnc^l to sncli nn extent that 
death mvj result m a few hours U a rule the opening is not 
valvular nnd beoomes scaled before the intrapleural prcssiiro 
rises to a <lnngtrous liemht (Plates 12 nnd 1 J) 

Tlio onset max bo insidious ami tlic condition mn} bo 
discovered accidcntall}, but munll> it is marked b} a sudden 
stabbing pain m the side, djupncen, pvToxia and effusion of 
fiuid into the pleural sac 

The iimjontv of cn«ts «>f sjKmtaneons jnieumolhorax are 
due to raiwe'' other than (ulicrciilovis ihe fsimrnoncst is 
probnblv the rnptun of nn emidivvcinatous Imlln nn neendont 
which is apt to rtcur in I ho s vino patient often after an interval 
of vcirs In hiitli cn«<cs tbo pneumothorax is often termed 
hemgn ' ami is seldom followtsl bv pvroxia or tbo formation 
of fimd 

Physical Signs — The signs a nrj m proportion to tho amount 
of avr which gams tntrnnco to the pleural cavitj A small 
collection limited hj jiro-cxisting pleural adhesions maj defy 
detection except bj stereoscopic skiagraph} Larger amounts, 
even if sufilcient to cause generalised collapse of tho lung 
ma} boovrrlookcdb} gootl olimcinns , for when tho intrapleural 
pressure remains negative, there mo} bo no abnormal signs 
whatever, cxcapt absence of the breath sounds m the lower 
part of tho affected bcmi thorax When tho plenral cnvit} is 
inflated sufficicntl} to convirt tho normally negative pressure 
into a positive one wo find all tho classic signs which make 
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diagnosis easy On inspection there is sbght impairment of 
movement and the cardiac impulse is displaced toTrards the 
unaffected side On percussion the note is hyper resonant on 
auscultation the breath sounds are absent or distant and 
amphono m t 3 rpe In some cases musical tinklmg rales are 
heard if a bronchopleural fistula is present If an assi-tint 
press a com flat on the che:^t vmll and stnke it with a second 
com the evammer listening with ius stethoscope over another 
part of the pneumothorav maj hear a clear nnging note the 
beU •’ound or com sound \oice conduction is uauallv 
not matenallv altered 

A skiagram shows undue transparency and a complete 
absence of the normal pulmonary stnation m the pneumothorat 
cavity The eollap^ed lung is ‘?een lynng against the hilum 
{nde Plate 12) 

Treatment — ^The patient is confined to bed and if he is 
suffering from shock should be given morphia and kept warm 
If the pleural cavity is overdistcnded and the patient (Its 
tressed air must bo withdrawn If X ray examination "hesre 
the collapsed lung to be grossly diseased and the other one to be 
reasonably healthy the pneumothorax is likely to be beneficial 
and it should be mamtamed by penodical injection of further 
quantities of air In the absence of clmical or \ ray evidence 
of pulmonary disease the pneumothorax is probiblv non 
tuberculous and ma\ be allowed to ab orb 

Hi DBO P\ EtrsiOTHORAX — In many cases of artificnl ani 
spontaneous pneumothorax serofibrmous fluid collects m the 
pleural cavity after some time The presence of the fluid 
IS often detected by the patient who notices a splashmg 
sensation mside the chest when he moves On examination 
this splash may be heard by shaking the patient dunng 
auscultation with the stethoscope Percussion rovc'iL dullncsa 
above the diaphragm and the upper limit of the dull area 
encircles the affected side of the chest honzontalb On tilting 
the patient to one side the fluid mo\cs and again takes a 
horizontal le^el thus diffenng from uncomplicated plenni 
effusions vhich seldom move at all m response to gravitv 
The skiagraphic appearance is chancteristic tim fimd show'? 
as a dense opacity at the bottom of the chest and abo^c it 
sharpU defined honzontal surface the clear translucent pneumo 
thorax cavity is seen with the lun^, colKpi'’d about its root 
{i I Ic Plate 13) 

Treatment — T1 c presence of fluid though sugee tnc of a 
tuberculous cause <locs not alter the treatment of a ca«c < » 
spontaneous pneumothorax 
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!*\(> INn MOTJKmw - 1» M>mo c-nKs infodMl jumilcnt 
lluul tn the pluiri nfttr sinmtnnooiH piuuinotlionx 

'Hic pifitiit ft vinsh mill to\ i niic ]ii\c-lif,itioii n ill jhu ill\ 
hIiow lilt Ip'um to bo tiilurtuIoiK Ihcmpv h Hint oftulurtu 
loiH cmpvcmi unic n himpio })3og(iuc tin o is pnitcd in 
vliich cji'^o tlrmnnjjO h nccJi 1 


i.\uYNGi:\L ruBi neurosis 

ZEliolosjr — TJiw is n coiniiion complic.ition of pnlmonnr^ 
tulHruilo'^w occurring iii from 10 to t'i p r cent of snnalonum 
pilients Primur\ tuberculosis of the lar^ns is txcctdiiiglj 
mre nml pulmonnn. tubcrciilosw almost irivnnibU prcceclcs 
lirragcal discise "Mibconccptions nrwo because tlic lit^ngcnl 
lesion nm\ arrest attention btfoit. of juilinoimr^ distn c 
become ob\iouH Itniliologunl e\aiiiiimtu>n of the hnj,'* is 
cssenti vl in o\tr\ 8 usi»ectc<l ia«e I^irMigenl tubertulo'iis oct iirs 
in 111(11 mort thnn tuico as rntpientK as in Mumtn 

Morbid Appearances — I’ulierclcs fonn m the mucous incm 
bnne, gi> mg nso to trtkina ami later to ulccntion Sometimes 
the cjiiglollis IS chiefly affected, producing considerable spelling 
of this slructua together vilh tho mucous membnne coicnng 
tho arytenoids and tho ata cf iglottidcin folds The disease 
m'i\ attack cluofH the >ocal cords causing thickening and 
tilciration of one or both cords coinmonU in tho jiostcnor half 
In ntarli even ease there I-* spelling of the mucous membrane 
on tho antcnoids and thickening of the jHistcnor commissure 
wlucli runs between them 

Symptoms — ^^hcn tho disc iso attacl s the ej)igIott:*» and 
entnince of the Inrjnx psm is the jircdommant 83mptom 
It nla\ bo dreadfull} Rcrcrc and, being provoked b3 tlic net 
ofswillowing ma3 Ic id to rajud ciiinci itioii as the niifortiiimle 
]iatient will not tal e food \Micrc tho lesions are limited to 
the \ocil conLs and nrvtcnoids pun mnv be absent and tho 
onfv s3nnptoms wiff Ito fioirsencss. or compi’cte npAonr i 

Prognosis — Ihe outlcxik m plitlusis is rendered more 
gloom3 b3 tho occurrence of tiilicrculous Imyngitis but it is 
b3 no me ins 1io[k,1css 

Treatment — I vcr3 effort must bo made to deal adecpiatclv 
with the disease m the lungs ns this is the controlling factor 
lor the lnr3ngitLS, tho first step is to enforce comiiltte silence 
the patient making all communications b3 writing or b3 signs 
and It ma3 l>c neetssarv to persist with this measure for inan3 
montlis Loc,il treatment includes cauterisation in selected 

9 
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cases wliere granulations are abundant Apart from these 
measures tlierapa os largely symptomatic Inhalations of oil 
of cuinamon and creosote on a Burnej Yeo inhaler maj 
alleviate the cough tvIuIc sea ere dysphagia should be 
treated by spraying the laijTix just before each meal with 
a 5 per cent solution of cocame or by insufflation of 
ben 20 came (anasthesin) through a Leduc s tube In xntract 
able advanced eases alcohol injection of the supenor larjTigeal 
nerves may be necessary 


LnipnooENOUs BissEinMTED Ioeeuculosis 
{Qlandutar Tuberculosis) 

The structure of the lymphatic sj&tem uith its intercalated 
IjTuph glands and numerous mtciglanduhr Ijunph vessels 
the low pressure obtaimng within these vessels and the tern 
porary fluctuations m the direction of flou of IjTnph make 
possible a relatively alow dissemination of tuberculosis widely 
throughout the body 

Primary tuberculous infection with consecutive ina oI\ ement 
of the regional Ijonph gland common!) m turn leads to more 
or less eirtensive infection of neighbouring Ijmphatics and the 
glands mto wlucli thej dram Temporarj or permanent arrest 
of the process may take place at tlus point and the tissue 
reactions associated with healing occur Sometimes however 
cbssemination contmues until virtually genenhsed Ijonphatic 
glandular tuberculosis results hot mfrequentlj reactivation 
of glandular disease after a vanable period of arrest is followed 
b) further extension Since the general direction of lymph 
flow IS centnpetally toirard the thorax the spread of the disease 
from penplieni priinar) foci in for example the intestines or 
tonsil tends to be in that direction ^econdarj hematogenous 
lesions m viscera and the adult tj'pe of pulmonarj tuberculosis 
seem rarely if ever of themselves to give nsc to Ijinphatic 
glandular tuberculosis though direct hiematogenous spread to 

Vuemuio 

genous spread from an infected gland is a persistent po«aibilitj 
Apart from this nsk the disease is relatively bemgn and it is 
possible that considerable immumty to tuberculosis later in 
life maj thereby be developed In England children betw-een 
the ages of four and twelve are predominantly affected though 
the disease is by no means rare in adolescence and joung adult 
hfe A high proportion of cases when mesenteric or cervical 
glands are outstanding!) involved are due to bovine tubercle 
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hicilJi llic ixlutuc pronontlemncc of in conic il 

^hiuL bccm txtIuHi\cl\ conttmcd w more nii{)\rtnt than loil 
and 11 due to t hoir sn|>crliri d j»itu ition for m fact tlic lucdmstinil 
«»1 inds nm far the most rommoiilv iiiftttcd gmu]? 

Iho np|)otnnco of the child «ith octiio glituhtlnr tulicr- 
cuIoMS often migg^ats tho *' tuhorcufouK diathesis” mtli a 
dear lioaxitiful toniploxion marl od Inrsutics, and long eyelashes 
fxjtnclimes m children, and common^ m joung adults, exlciisn e 
ghndiihr tnhorciilosjs is «v*^oemtcd with cutanpous stn'c and 
oc<aMoimllN iwtediia 

lUciincnt pxrtxin, sweating, foss of weight or failure to 
gam weight, innlu^e, tmd InKsitudo lua^ ocour iiulcjicndcntU 
of llu Mtc of the gliiuK mvoUeil Uho elimtal fwilurts other 
wi*p dijKiid on the lotahsatton of the adenitis 'iJitis in the 
neiK Fujicrhci il enlnrgtmuit ma\ ht Msdde and inlpablo 
Such glands arc cominotiK matted together and to surrounding 
stmcturcs including the skin 'Jhc latter ma> he eroded and 
a djsch'irging sinus form which lakes n Jong tune to Jical and 
iim\ c iti c extonoiio scTtring I’liii and ttneJemew arc ii«imll^ 
incHmspu'Uous until Fcconchr^ infection takes jitaco Wiicn 
caseous, llu glands arc Imnl to piljiition, with liquefaction 
which ma.\ itself he nf-ocialod willi sccomlnr^ infection from 
tonsils or teeth tliomavsma^ fetlcjstic 

Mesenteric lulicrcnlmis adenitis is common!} s^nnifornlcss, 
hut if c\(cnsi\o ma\ give nfo to piogrc'-suc dchiht\, asthenia, 
f>tunting of growth, pain, nnamia and persistent diarrhau 
with faltj or water} stool® ‘jhc* nhdoincn ma} he distended, 
and asFoiiotcd tulicrculoiis {erilonitis is not imconniion TJio 
ina«s of glands nm} he jialpahlt, while with healing intcstirml 
ohhtruclion maj occur 

Local R^mjiloms ns-ociatcd with mcdiaatuial Umpliademtis 
arc rough, and occnsionall} pressure avmptoms on mediastinal 
structures such as icnis or bronchi Broncliinl obstnidion 
from this Fourco caiibcs jiidmonar} atelccfaeis and lends 
iiltiinatcR to bronchiectasis m a considcrahlo numher of cases 
Liquefaction wUhm the«c glands leads to tljo formation of a 
mediastinal abscess in rirc instances 

'Iho ph3«ieal Figns of enlarged mediastinal glands clcscnbcd 
b} d'Fspine and I ustaco Smith nro inconstant, and diagnosis 
IS* hrgcl} dependent upon sjmptomatolog} and X raj 
cxainiintion 

Tuherculoiis 1 } mjilmdemtis must he distinguished from 
Hodglvin’fl dLseaso, tho Icukeinuis, I^mphosaicoma, neoplastic 
diicn*©, sarcoidosis, and sjplulis less commonl} thronic 
pjogcnic adenitis, glandular fexer, cmhsc disease, and spnio 
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maj resemble the condition The age, history and appearance 
of the patient the local chanctcnstics of the glands if these 
are accessible or their radiological appearances if mthin the 
thorax , the state of the blood and spleen , the presence of 
foci of infection the "Mantoux reaction , and if possible 
lustological examination of an excised gland, will usualli permit 
diagnosis 

Treatment for the most part consists of rest, good surround 
mgs with fresh air and good food Graduated exposure to 
sunlight or ultra violet light cod or hahbut b\ er oii and if 
necessarj extra vitamms B and C, and iron or liver extract 
depending on the tj^ie of anajmia present are often of value 
Cervical glands are sometimes best treated by X raj therapy, 
especially at an early stage while their surgical removal is 
also often successful and may prevent the formation of an 
unsightly ■'inns 

W D W Brooks 


TUBERCULOSIS OP THE ALDIENTARY TRACT 

Tongue — Tuberculous ulceration occasionally occurs the 
ulcer is single, median, and near the tip of the tongue There is 
usually Uttle mduration and no enlargement of lymphatic glands, 
but the lesion may be exceedingly painful and produce dysphagia 
The condition is usually secondary to pulmonary tuberculosis 
Pharynx — ^During the termmal stages of phtlnsis, tuber 
culous ulceration of the larynx and epiglottis may extend to 
the pharyngeal wall and mOutb 

Intestines — Tuberculous ulceration of the ileum and colon 
is vexv common m advanced pulmonary tuberculosis, due to 
the swallowing of tubercle bacilli It is found at autopsy in 
about 60 p’r cent of patients dying of phthisis JIuch less 
firequently it may occur as an apparently primary condition and 
13 then often associated with tuberculosis of mesenteric glands 
Pathology — ^Tuberculous ulcers of the ileum origmate in the 

the lymphatic vessels they become transverse and may encircle 
the mtestme The edges of the ulcers are irregular and the 
overlying pentoneum is studded with mihary tubercles Per 
foration very rarely occurs owing to the tendenev for adhesions 
to form The latter may produce mtestmal obstruction, or 
cicatricial contraction of healmg ulcers may narrow the lumen 
of the intestine The ulcers are multiple and most numerous 
towards the lower end of the ileum Ftstula tn ano is tuber- 
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culoits in ft proportion ofcis'o and ita ocourrcnco nlwiw-g 
irnilera ft corefnl cTainmnlioii of tho ftdvi'?ob!c 

— Until tho ulc'-ntion l)''comcs wulcsprc-ul thero 
raa\ bo littlo iliroct indication of into'itiinl in^oUoinent 
Tenter thorcs i*; ft (ronhto<ioTno ilnrcho'o w ith looso -a fttcr\ stools 
ttithont tho prtsenco of blooil or miiciia As a rule ftbdormnal 
pam ftnd tendemrsa aro not prominent 

Dtnymsts — The rlwcovcrj of ttiJicrcIo InciHi m tho fjocea 
docs not ncce‘«eariK mdicnto ulceration of the intcstmo 
Ulcerate] nrens of tlio colon aro hvpcr irrilfthlc and tin \ mj 
ixammstion ma^ show persistent rapid emptying of tho 
afTtetod part of tho gut 

nnimfnt — ^\\hcn tho condition is ndvanced tho outlook 
IS hopeless, and onlj imllmtuo measures nro possible In 
earlier stages the treatment is on similar linos to tliat of 
tnlicrculosis in other organs 

Ilfpcrtfophic TobcrcoJosis of the Ctecum — rius f j {»e of 
intestinal tul erc\ilo'>is is extrcmcK rare am! unhko ortini irj 
till crowlous ulceration of the mtestmc lends to occur un 
nssoemted snth tuberculosis olscwliere The di‘*cnBO in\ol\os 
tlic cacnin tho ileo cacal sphincter and tho tennnml coil 
of tho ileum and there is oflou enlargement and tasoation of 
tlic neighbouring jjlantls Tho lumen of tho houel Ixfconics 
mmli iiamiucil Uy iiiriUration of its nail and obstriictiNO 
swnptoms ina} occur A inai-s is paljnblc in tho right ihac 
fossa %\lnch inij bo mistaken for a groutli rxploratiou is 
iiearU nlMajs ncccssar3 to elucidnto tJ o diagnosis and excision 
IS ofttn acr^ tmeecssful Most of the cases diagnosed ns h\per 
trophic tuberculosis arc probably rcnlh Crohna drscisc {iifc 

I> ^3^) 


TUBKRCULOUS PriUTONITIS 

iEtloIog? — Tuberculous pcritomtis is chteny been m 
thildren and m joiing lulnlts though it ma> occur at any 
ngo Patients «ith cirrhosis of tho lutr sometimes deielop 
tubcrtiilous jicntonitis 'flic route of infection is often tloubtful 
but usuallj tuberculous lesions can lie found cl cuhero in tho 
bod} Infection probabU reaches the pcntoncum b> u aj of the 
IjinpUntics or tho blood stream ilio haniatogcnous origin 
accounts for tho genomhsed miliars jw and ll o 1} inpliogcnons 
for the localising form of tuberculous jicritonitis 

Symptoms — ^TUero nro tlirce mam clinical tjpes of tho 
chrome disease (I) tho nscitio (2) tho cnsooiis or loculatcd 
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and (3) the fibroid , these types depend m part on the method 
of mfection and in part on the resistance of the patient 

The a^ciiic type is common tn children and adolescent 
girls The exudate develops gradual!} , and thougli the abdomen 
may be greatly distended vnth fliud, the sjmptoms are often 
slight The patient loses weight and strength and has a mild 
evening feier Susceptible animals inoculated with the ascitic 
fluid develop tuberculosis 

In the h-'uhted type the fluid is encysted, and these collec 
tions of exudate and the masses of tubercles with surroundmg 
fibrosis may produce palpable tomours of various sizes and 
shapes The intestines become matted together The omen 
turn IS mfiltrated with tubercles, and may often be felt lying 
transversely m the upper abdomen Due to the interference 
with peristalsis there afe many gastro intfeslinal symptoms 
CoUcky pain bouts of nausea and vomitmg, and alternate 
obstinate constipation and diarrhoea are common Pale, bull^ 
stools containing uuabsorhed fat are often a feature resulting 
from occlusion of lacteals An evening rise of temperature, 
tachycardia and wasting occur The caseous nodnies are apt 
to break down and become secondanly infected Pistulu 
between vanons portions of the mtestine or tlirough the 
abdominal wall especially at the umbilicus, ina} ultimately 
develop 

The ohhteratue or dironte fibroid type is a healing process 
m which there is widespread formation of connective tissue 
and no ^exudate is present The mtestmal tract is bound 
down by* dense adhesions, and obstructive symptoms and signs 
often r^ult Abdommal pain may be severe in this type, and is 
mcreased on movement The patients show much emaciation 
and weakness but usually there is no fever 

Diagnosis -—The ascitic type is unlikely to be txinfu«ed avith 
cirrhosis or mahgnant pentomtis as it is rarelj seen except m 
children or adolescents A large ovarian c}St may give nse to 
difficulty, es 2 >eciall} with encysted effusions jn the lower 
abdomen A positive Slantoux test is of value in children under 
5 years of age and entenc fever can be excluded b} aggintina 
tion tests The ascitic fluid m tuberculous pentomtis has a 
specific gravity of 1 015 or over, and contains lymphocytes and 
often red cells If inoculated mto a gumea pig tuberculosis 
mil de\ elop A straight \ ray of the abdomen taken erect 
maj show multiple fluid levels otvmg to partial obstruction of 
loops of small intestine 

Prognosis —On the whole the chrome ascitic tjpe docs best 
especially m children or young adults The loculated caseous 
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Iviwhas tho Ic^al fa>oiirahle oiillook Oww aro encountered 
which run an 0 ’ctremo]\ clironio courbo with pyroxia and 
contuuiod ill hinlth over mam jeaw 

Treatment Jlio usual treatnitiit for tuberculosis should 
l>o camcil out — montlis of real, fresh air, an abundant mixed 
diet and mindnno neholhLra)t\ js often most valuable 
jiruvulcd tiu ro is no ai tuo IcMon elscw here Surgerv is some 
limes necc-ss »r\ m ilealmg \\ ith ctnupheations such ns intostiinl 
obstniLtion ilei>eatrd iiameentesis ma> lio rcquireil if largo 
amounts of fluid are pre'tinl 

llio con-»ti)vit»on max Im nhexeil bx bi|uid pamfim or mild 
Irtxatncs Diarrhm, if smero can often bo controlled bj^ 
opium or largo doses of bismuth Tattv stools necessitate 
reduction of fit in llio dut but fit >io!!iblo viUmms should bo 
added 

Tuixon OvsJLv 


HI NAH TUBERCULOSIS 

\orx commonK m mtliarx tuberculosis and m chronic 
plitlusis the Kidneys arc found to be the site of nnhnr> tubercles 
or ttiborculous nodules Iheso, howexer haxo no clinical 
signitieanco Iruo renal tuborculosh anscs in threo waj's 
(n) tlirough tho blood stneami (6) ascending infection from 
tuberculous h«ions in tho \mnnr> ami genital organs iiu tlio 
pcrmrctcnxl l^mplialics and raivlx (c) from direct oxteiwion 
from neighbouring organs Renid tuberculosis is probably 
alwaj's hccondarx to a pnmnrj lesion elsowlicro m tho bodj 
and infection via tho blood stream is the most common mode 
of fiircnd to tho lu(lno>-a Klalcs are more frequently affected 
than females in tho proportion of T to I, and most cases occur 
botnecn the ages of twenty and thirty xeara though it max bo 
met XMlh at all ages Both I idiicys may ultimately hccomo 
mx ol\ ed, though usually ono is affecteil before tho other 

Fa(botoey — Jiio fcsions m iho iidnoya resembfo ttjhcrcttlaxfa 
lesions m other parts of ilio bodx and consist of tubercles which 
coalesce and then caseato In tho eathcat stage tho disease is 
seen to begin at tho base of tho pyramids spreading thence 
to mvoI\ c tho caly ccs Tiic upi»cr polo of tlio kidney is usually 
first affected but tho process may also begin m tho lower polo 
Caseation and ulceration max lead to abscess formation, tlie 
contents of wlucK max lio dtatiinrgod into tho pelvis and the 
vvliolo 1 idnev may thus become converted into a collection of 
infected cy-hts Iho ureters aro generally tluckoned and 
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ulcemted, and the hhdder, vesiculo? semmales and testes are 
often infected 

Symptoms — The cardinal ^“mptoms of renal tuberculosis 
are (1) frequency, (2) pam, and (3) pyurn Frequenej is 
generally the earliest and most constant s^•mptom and its 
unportance ns an aid to diagnosis cannot be over-empliasised 
It mnj occur even before the bladder become involved and 
ma\ bo mistaken for cjstitis Pam m the form of a constant 
dull ache m the loin is also an important and earh s\'mptom 
It IS worse at night and is not rclie\ed bj rest or posture 
Severe pam resembling that of renal colic occurs at times. Tilth 
the passage of clots of inspL«3ated pus and debris doan the 
ureter Haimatuna is not a conspicuous symptom m most 
cases but it ma} be the first sign of the disease, and m a mild 
grade is present at some stage in the course of most cases In 
males a symptomless thin milky discharge from the urethra, 
giving rise at first to suspicion of gonorrlvaa, may be the first 
sign of renal tuberculosis It arises from imtation or infection 
of the prostate, and may bo quite sterile or contain tubercle 
bacilli Later the usual constitutional symptoms of tubcrculosw 
develop Pyrexia, wasting anorotm anxmia, and night su cats 
nil occur In manT cases secondary mvasion of the bladder 
leads to symptoms of cjstitis which overshodou those duo to 
the renal disease Tenderness and a palpable mass m the loin 
uauall} denote a pyonephrosis In the earlv stages the urine 
lb abundant, of low sjiccific gravity, and acid m reaction TIio 
amount of pus present vanes from a feu cells to large quantities, 
wlueh settle at the bottom of the specimen glass as a white 
layer Tubercle bacilli are frequently present but often careful 
and repeated searches are necessary for th“ir detection, which 
13 best effected m a twenty four hours specimen It is usualh 
uise to confirm the diagnosis by grouth on special media or 
inoculation of guinea pigs Tuberculous bacilluria without 
renal tuberculosis has been reported Renal tuberculosis rarely 
heals, and treatment consists essentially in the removal of the 
kidney and ureter before the opposite side becomes mvohed 
Early diagnosis therefore, is of the utmost importance 

Diagnosis — The diagnosis has to bo made from other con 
ditions Mhicb caii^e frequency, pain pvuria and Iiaimatuna 
such os nephrolithiasis cvstitis, pyelitis, pa oneplirosis, vertebral 
disease enuresis nephritis, essentia! liaimaturia, and malignant 
disease Tlio discovcn of a tuberculous lesion elsewhere either 
m the lungs or the lower genito unnarv tract is of significance 
Castoscopic examination should noier be omiltoil as the finding 
of the charactcnstic pucktnng and retraction of the urcfcnc 
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orifice on the* nfliotcd rmIo is dmgnostjo Sjneo a posiUic 
dngncKis lends to ronton al of the nlTectcd kulnoj and 

urttcr, it is important that (ho renal function of llic nnaiTcoted 
kidne\ Ikj carofullv cstimatctl 

Treatment. — ^Wlien ono Kidney has heon rcmoicd for tuber 
culous dt«c’ssc, much maj Ikj done to present tho remaining 
organ from becoming imoUcil Pientv of fresh air, gowl food, 
and adequate rest arc r««3entinl The mode of life *»houUl be 
that prescribed for quiescent cases of pulmonary tulicrculosis 
In inoperablo esses nith muoh pam and incessant frequency 
It IS not pcnervlU rccogntswl that strict and absolute rest in 
bed of the t\j>o enforced m active piilmonatj tuberculosis will 
often pi\ o prolonged relief from intolerable distress Tuberculin 
is often prcscnbc<l in renal (idierculosis, but its laluo has not 
been prosed 

A A O^man 


TUBHUCULOUS DISr.ASBS OF TUB SKIN 

Tlu-j largo ami important group is naturalB divided into 
tuo parts tho first m coiicenied «ilh (bscascs eiuscd bv 
tlie imdliphcation of tulicfclc hicilh m the vKm, tho second 
with a vonosofcvanlhemitivccniplionH winch arc an e\prcssion 
of active tubcrtnloiK disease ol«twhcrc 

'Jilt lirst group progressive tuberculosis of tlio skin, inehidos 
hvo conditions (1) Iho p-iniarv complov , (2) tuberculous 
ulcention of the skm . (1) tuberculosis colliquitiva, (4) ver 
rucous tubcrtulosis , (3) lupus vulgaris 

FiioonnssjVF TrurncLioHis oi tjii Smn 

The Primary Complex m the Skin — 'Dus is bccu onl^ in 
tho^o who have not been provioiish infected with tuber 
cufoMs , natumfh if occurs mo^t often in ehiWrcn, though not 
aluavs 

Iho initial lesion is a papule or small nodulo whicli quickly 
becomes dimpled or ulconted owing to necrosis in its centre , 
it licinj quite a close rcsotnblaneo to a svqihihtic cliancro and 
it IS nlwajs accompanied by regional adenitis , sometiuics the 
region il gland becomes gros^Ij enlarged wifhm a few v\ceks, 
and it often eventually brealvR down 'Jbis phase is Romotimcs 
accoinpuntd by trvtbemn nodosum 

Jii the coui>o of months the prinian sore either disappears 
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spontaneously or it becomes a small patch of lupus Tulgans 
There is not, however, the tendency to penpheral exten-sion 
that IS usual m lupus, and spontaneons resolution, both of the 
sore and of the adenitis, is not uncommon 

Tuberculous Ulceration [Tjtberculosis Cults Ortjicialts) — 
This condition is met with onl^ m tho«e with rapidly adnnemg 
internal tuberculosis, CapsciaMy phthisis, and as an extension 
of this process It is moat oRcn situated on the lips and some 
times about the anus and gemtal organs It begins m the form 
of miliary tubercles which rapidly undergo careation and 
ulceration The nicer is liofb and is usually covered with a 
crust which when removed reveals a reddish yellow floor 
evading thin sere purulent matter As a rule there is little 
pain There is gradual evtension with Lttle tendency to 
healing 

Tuberculosis CoUnimtiva (ScrofuMermia, iub^rculons gumma) 
— ^Theae rather uncommon lesions begin as sluggish h 3 *podermic 
nodes which become adherent to the skm inthin 3 few days and 
develop a deep red or redd^h purple tmt , softening com 
menoss m the superScial part of the lesion, which generally 
breaks down within two or three weeks and evacuat(» serous 
or Bero’puruleut matter, often lutennmgled with blood This 
may contmue to discharge for weeks or months, either through 
one or several fistulous openings, or an open ulcer may l>o 
formed with an irregular underramed margin Spontaneous 
cure 13, however, usual, and it is not uncommon to find tho 
scars of old lesions, often adherent to underlying tissues 
Tuberculous gummata occasionally anse as a direct evtension 
from underlymg bone joint or glandular disea'»e, or they ma 3 , 
on the other hand give nse to disease of underlying tissues 
such as tendon sheaths They are often found over prommencos, 
such as wnsts, m’“tac3rpo phalangeal joints, miUeoh, the fore 
head scalp, and the neck bat they may occur anywhere Tliey 
are seen chiefly in infants, young children, and in adolc'^ccnts 
Tiiey are always an evpresaion of tuberculoais cLewhere, 
sometimes visceral, sometimes of the bones, joints, or superficial 
glands 

Diagnosis — ^The lesions are often mistaken for furuncular 
abscesses and sometimes for tertiary sjpliihs, but their indolent 
course, bluish tmt, characteristic type of ulceration, or fistulous 
openings and tracts, together with the fact that underlying 
bone or jomt tissue may be affected m connection with one or 
more of them, serves to simplify the diagnosis TuVrcle 
bacilh can often bo found by culture or direct evaraination of 
material withdrawn from an unbroken absccss On tho face 
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in infnnt’ithc^ im fcormUmc*. on iiocfimit of Ihcir Mni^i colour, 
mi'itnl cn for ct\> (. ruous u i \ » 

Tubcrenlosjs Verrucosis Catts {Verruca Xccroycntca) — 
Gencril!> on. tt»o liaiwl, finders, or thumb wjtli n 

prc<lj!oclion for tho rodml nmrgm oec^sumall^ nhoiit tlio anii'? 
tlio l(3K)n H nu infiUrrvlctl plnqne «5Unno«ntecl by wart> ox 
crc'seemy's «nd surroumlejl In a rttl or \ lolaceous rono 
DroploU of piw c \n frometnnta bo oxpret cd At fir't n jnpulo, 
It \cr} sloub ettenfh |>criph(rilK to form a dtso^ltapcd 
pliqiio In t!u3 ntago it pit ‘Skills tlirco 7onc9 a peripheral rtd 
or \jolapoou3 nreola nn intormediato infiltritcd zono sur 
mounted 1)3 ^vtrtt projcctionn and n centrd Marty area winch 
hns undergone pirlial cu itri-^ation 

Tlio ctU3o it direct inoculation of tlvo tubercle btcillus into 
tho akin A ftiok winch explains tho pr<.rhlectton of tho disotso 
for the hands It nl^^ occur, howexer, on other parts, such 
as tho wTisk, elbows, fc<t knees and f«co, and m phtlnsicil 
subjects tho pcnanal region Tlio name \rrruca necrogcnica 
w«s giicn to tho dtaeasc btcaiiso it fortnerh occurred with 
fiomo frequtnot among jKwt mortem workers 

Iiupas Vulgans — J ho primary lesion of lupus is an intri 
dennat nodule from the size of a pities Iiead to tiiat of a email 
p''», flatorshghtlj raised aboie tho surface It is rchlah joUow 
in colour, and on vitro pressure appears as a hrowmsli jollow 
opalescent sjiot Tlio eurfaco iiiaj bo smooth, eorored sritli 
scales or crust, or it maj bo ulo'^ratcd Ihough firm to touch 
its consi.stcno> is in reality rather soft A patch of lupus 
enlarges bj the appearance of other lupus nodules m tho 
immediate ncighbourliowl of tho jmtml lesion Tho natural 
tendenej is towavixls \crv gnMlual i»enphcrd extension accom 
panitd more or less cicitnsalion of tho older part of tho 
lesion and sometimes b^ ulceration Iho eclcrosts dcslrois 
b 3 Blrangulation somo of tho older lupus nodules but fresh 
nodules Qft«n npp'*ar m tlio scar tmuo, a point which Serves 
^ ih<iiingi!ish hipnf irwfi of llio 

si in, m which fresh lesions aro mrelv found m scar tissue 

The Bites of election of lupus aro tho face, partxculatlj about 
tho nose and checks, and tho nook, but tho disease is often 
found on tho tnmk and limbs verj rarely on the palms solixs, 
or tho scalp A single patch is rather more common than 
multiple patches There ate manj clinical varieties of lupus 
whieli Imvo received descriptive names 

Difisrmimtc Lupus — XJto lesions are nmUiplo and scattered 
over different parts of tho ImxU 

/{ffimn«/c Zaipas— Tho common lyj>c, m which tlio disease 



140 TUBERCULOSIS 

forms a plaque spreading centnfugally by the formation of 
fresh nodules and cicatnsuig m the centre 

Erytkematoid Lupus — A veiy superficnl vanety The 
lupus nodules are very small and sometimes difScuIt to see 
They are situated on a reddened, superficially cicatrised skm 
and sometimes occupy the nose and cheek In this situation 
they are often mistaken for lupus erythematosus 

EUphantiasxc Lupus — This vanety occurs especnllj on the 
limbs, but may also occur on the face where it gnes rise 
especially to elephantiasic thickemng of the upper lip The 
affected region is swollen as the result of invasion of the 
lymphatics 

Lupus Exedens — ^This term is apphed to a rapidly advancing 
form of lupus alwaj^ accompanied bj ulceration and sometimes 
bj severe mutilation of the affected parts 

Lupus iumxdus, lupus hyperlrophxcxis squamoxis lupus are 
terms that explain themselves More than one of these clmical 
types maj commonly be found on the same patient or in 
dofferenfc parts of a single patch of lupus 

Mixology — Lupus can begin at anj age, but is pnncipally 
a disease of childhood ^coming less common towarcb 
adolescence and rather rare after thirty It is very rare m 
phthisical subjects though phthisis ma} develop as a terminal 
event Tuberculous adenitis is honever rather common 
Lapus may be a direct infection of the skm but it more often 
originates bj spread along the lymphatics from mfected mucous 
membranes or Ijnnphatio glands The disseminated type often 
follows measles it is no doubt m this case a blood borne 
infection The nasal or buccal mucous membrane is often 
pnmanlj infected, Tihich explains tho frequent occurrence of 
the condition on the face or nose Lupus of the nasal fossai 
may give nse to epiphora by blockage of the lachrymal duct 
The ejelids are also sometimes attacked by lupus as an extension 
of the disease from this soiu-ce Lupus of the mucosa of tlio 
mouth palate or gums occurs in the form of largo or small 
bud hke granulations producing by confluence a mamillated 
or bj cicatrisation a reticular appearance or it may ulcerate 
in parts 

Etolulion and Complxcations — Untreated lupus nlwaj’s 
lasts indefimtely Its mode of progression is by uaj of the 
lymphatic channels in the conum During its course certain 
complications are common and of these the most important 
areelephantn'Jisofahmborofthehps pulmonary tuberciilo'is 
erjsipelas and epithelioma This last serious complication is 
sometimes the result of the treatment of lupus bj X raj, but 
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it lin'* frequmtU orciirral on scftircd lupus whuh Ims not been 
tn. itcd 

TraUmCftf — Lupiw is nn extrtmO} dtincult discn'c to euro , 
its trcAtmcnt lins howexer made imiwrtnnt atnUcs lu recent 
jears 'Jliough lio})o of ofFccling a coinplelo euro in xer} 
Bcvero and e\lcnsi\o ca‘'CS must be nbandontd, excellent results 
maj bo obtained in all csbcs bniiteil to a ftir winll iwitcbes 
and m nmnx of moderate extent 71x1(011111 muBt be boUi 
gcncnil and local rollomng tbe bnllmnt results of Jiebo 
thenpi obtainc<l bx ItoUicr in ixwitrerland institutions for 
pimiUr trcilincnt Iiavt been istablished m other countries 
'Irt xtment b^ gnidimteil sun baths Jiis firoxtd tbe most cfTcctixc 
method of combating the ilisti'^c in rnpliml and in the 
northern continentil rounlrit.-> where natural sunlight is onl> 
available in Bummor, holiotbtrai>> has been Buppltnicnted b> 
gndiiatcd exposures to artilicin] sources of uUri violet light 
'ibis IS of verv great value but is however coriMdcriblj loss 
clTcclixo than intural sunUght 'Iho litter, aided bv the added 
stimulus of (he open air, gives riso to « txinstdernblo incfea'sc in 
metabohsm an cfTcct winch w absent in lamj) treatment of 
anv kind Of the various typet of lamp, the carbon ore has 
proved it«clf (ho most useful 

Locnl Trentmenf — ^\lK^ compktc surgical excision is not 
advisable much mav be ctTcclcil bj locil treatment with 
concentnted ultrv violet light or diathcrmv Good rcsulla 
can onli be obtaineil with pholothtmp} In experts working 
With sati‘'factorj equipment »ucli ns 1 inscn or 1 msen f/nnliolt 
lamps Bctails must be sought in textbooks on dermatology 
Elective caustics such ns liquid acid mtrato of mercury 
for the skin and 7ine clilondc for mucous membranes, may bo 
app]ie<l locally in adclitioti to general hchothcmpv 

llio injection of thocthvi csterof Iiydrocarpicacid (Eulykol) 
directly into the lupus nodules is a valimblo remedy in some of 
the cases in winch the di«en«c m himted to one or inoro small 
foci It appears to be eficctivo when it is followed by consider 
able local swelling the appcimnee of (ho lesion suggesting a 
marked increase of the tuberculous process Ihc swelling is 
however absorbed in the course of Bovenil wed s, and with it 
sometimes the tuberculous li-sue iho cosmetic result is 
excellent 

Prognosis — Uell treated lupus lias a satisfactory prognosLS 
if diagnosed early Tho verv extensive and mutilating eases, 
and particularly those accompanied by elephantiasis, ore 
however incurable, all patients must bo 1 cpt under observation 
for years even after apiiarenl cure 
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Exanteematic rDBtrcuJLOus Eelptions 
These consist of — 

1 Miliary tuherculosis of the elan 

2 The tubercuhdea 

*1 Sarcoid of Bo 2 ck (lupoid of Bceck nuliary lupoid 
^ Lymphognnuloma benigna of Scliauinann Lupus 
pemio) 

The greater number of these eruptions belong to a group 
named by Daner Tuhcrcxihdes They are a eenes of 
cutaneous and subcutaneous eruptions related to central 
tuberculosis They differ from the progre'siie forms of tuber 
culoais of the skin in Laving a wider and usually symmetrical 
distnbution and the individual lesion has a dehnite tendency 
to spontaneous cure They maj exi«t in combmatipn with 
easily lecogm^ablo tuberculous <11*^050 elsewhere or tl e 
eruption may be the oaI> obvious evidence of infection It is 
probable that emboli denied iixim a centnl focus become 
lodged in the skin and stimulate a reaction papule nodule 
or subcutaneous node which results in the destruction of the 
bacillus la general the tuberculides occur ui those whoso 
resistance to the infection is high and the prognosis is usually 
though not mianahly good 

Thej may be classified as follows — 

1 Lichen scrofulo«orum 

2 Papulonecrotic UibctcuUde including acne scrofulo 

sorum 

3 Jlihary lupus (acne agminata acmtis) 

4 Bazin s erythema induratum 

Enjthema Ii duralum — Of the tuberculidea Bazin s disease 
IS met with considerably more often than mj of the other tvpes 
It is seen almost exclusively in adolescent and joung adult 
females wath sluggish peripheral circulation The Ic'aons arc 
found mainly on the postenor and outer aspects of the lower 
two thirds of the legs They begin as firm subcutaneous nodes 
which in the course of a few weeks mvolve the skin and become 
red or blue m colour Some of them soften and open on the sur 
face discharging thm samons matenal or forming an ulcer which 
heals slowly others are absorbed Individual lesions tend to 
gradual spontaneous cure but Ihej are succeeded bi others 
Cold weather aggravates the condition but it does not dis 
appear altogether m summer It is sometimes accompanied 



'tubkiiculous j)iST:\sr:s or Tiin &kin its 

h\ tho jujmlo lu civtiL tulanulido tlsn\bffc, notnW^ tlio 
lingprs, Immh, nml olhoud 

A mitntiojH clict, ruU in MtJimms tomlmied mjUi ciilion 
nrc* 1 nnj* or liclio thonip^\ |3 the Ireatineiit of choic'o Trc itmcnt 
bj nwarhplipn umne Jm» uKo pro\c<l lo bo Miluable in i\ nuinbor 
of a'l’^os Tilt' ‘•houhl bo kept ns Mnnn ns possible liy thick 
stockings nnd liigh bools Jinrtl Mith nool r^ccptiomlly a 
ix-nod of ro*-! m Ix-d is Jiectss.in 

Vor descriptions of other tjpes of tubertiihdo, niihnry 
tiibon uJosis of tlio skin, nml sarcoid of Ilfeck, tlio mder is 
rcferrcil to nork** on <Unimtolog} 

Lt B Doumno 



VENEREAL DISEASES 


GONORRH(EA 

G ONORRHQEIA 13 an inflammatory disease of the mucous 
membrane of the gemto unoaiy passages, due to infection 
by the gonococcus, which may extend locally to the 
genital glands and may cause systemic complications 

It IS a widespread condition affectmg both sexes Although 
almost mvanably contracted durmg coitus, infection from 
closets, articles of toUfet, clothmg and towels is possible and is 
not uncommon in female infants The incubation period vanes 
from three to ten da} a 

The gonococcus is a mmute, gram negative, kidne} shaped 
diplococcus, which is cultivated with difficult} In recent 
infections the gonococci aro plentiful and are found m clusters 
within the pus cells and m scattered pairs between the cells 
Outside the ti«isues it dies rapidly v, ben dried, but if moLst and 
warm it may hve for several days 

The parts affected in the male are pnmanl} the urethra, 
firom which the infection frequently spreads to the epididymis, 
prostate gland and seminal vesicles 

In the female the imtial infection invoh ea the urethra and 
eemx , later the uterus and Fallopian tubes may be affected 
Tlie vulva lower vagina urethra, and rectum are hable to be 
infected m female infants 

Gonorkhcea et the Male — The imtial ^mptom is a 
shght irritation or scalding durmg micturition, soon followed 
b} a purulent discharge The bps of the unnar} meatus are 
tender, swollen and everted The urethral mucous membrane 
IS oedematous, injected, and bathed m pus, the^ands of 
Littre and the lacunae are uifected , periuretliral swellmgs and 
abscesses may result which sometimes rupture extemall} on 
the under surface of the penis or iii the pennajum Tiiginna! 
adenitis is common though suppuration is rare 

After several weeks the acute inflammation subsides, but 
a condition of mtermittent uretlual discharge, known as gkel, 
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GONOnUII^TA 

hfoome^i <-<t»hh<hed »jul the unno contaniH \clIo\\ opvquij 
thuuls -winch coHtanj j^onococu IIhh Mof'C ina\ jjst from 
n fiw weeks to man} months Ining «sn«ll\ rlciK-ndcnt on i\ 
eliwinc niAction of tlm plamls of I ittr6 or of Hit lacmiL— 
le-ions winch i m be nlcnttfinl In im ms of « urcthrosco|}e 
'lilts thronic infcttiott frcqtieiith results m Ruhepiliiclial in 
fillmtion wliuh if inarke<l forms o poft or iniHnnnaton 
stneturL jears hUr n Innl Hbrnits stntlnrc maj follow 

'I he infection often RjimiJs to the jKistcrior nrctlinx m 
the Rcwtul to the fourth week I ho onset is froqucntlv in 
snhoiH hut inn lx. nento oml ciiii <s frcqncncv of true tnnf ion 
wrt|i]inn hlij^ht futr i,cncml mnlni c anti Incmaturm \Micn 
thea H acute infittion of the pmstnio gliwul a large liot 
tentler Rw riling in wlinh the Rcmmil % elides in i} pirticijute 
can !)p felt per rcclnin Constant jicrincsl pmi anti ilisuna 
are n->n il hut jnin on dtfTratioii is slight lltttntion of tinno 
IS a eomtiKm atconipannncnt fruo alisccss formation is mrt 
This iisnalU ruptures into llic urethra or ocrasionaUv into tlio 
rcitum witli immetlmto ithef subsequent gonococcal proctitis 
IS rare \\ hen rupture is delnjtd malaise to\cmm and fever 
arc marked , ngors arc not intrcqucnt am! the condition maa 
siinnlato malana or cmlocarditis 

Chronic prostatitis and icMcuhtis produce a persistent 
uretlinl discharge More often rcficatcd relapses occur o\cr 
mam iear» and inai cause nrthntis and intis On rectal 
c\amination enlargement and nodules nm\ be rcc-ogniscd 
'Ihe condition is freiincnlU inlrictablc partU on account of 
the inadequate dninago but cliicflv becauso of the absence of 
elnrnctenstic localising pigns or symptoms fu inanN instances 
the diagnosis cm bo inailo onU b} the detection of jnis and 
bneten i in tlic proslatic secretion or hcmon A urethral 
discharge cxi»cnenccd onU on defecation is buggcstiio of such 
infection 'secondary invasion with p>ogcmc or coliform 
bacteria is a esmstant feature Gonococti aro mrely found 
after the firist few months 

Gonococcal infection of the cpidulynms is a frequent com 
plication , an acute tender swelling appears m tho scrotum 
formed clucfiy by tho lower polo of the epididymis Suppurn 
tion however, rarely occurs llnnl nodules may jicrsist in tlic 
epididymis for months, and slenlitv is frequent after bilateral 
infection 

Treatment — General measures consist of rest ui bed and 
tlio avoidance of alcoholic dnnks and condiments alkahno 
matures should lio prescribed and plenty of bland fluids taken 

SnlplmpvTidine efiects a speedv cure in about 80 per cent 
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of recent uncomplicated infections. In ambulant patients 
1 gmi. is given, t.i.d., at intervals of six to eight hours for 
seven days. The dnig sliotdd be given as soon as gonococci 
have been identified and should not he employed until there 
is bacteriological csonfinnation. The discharge frequently 
disappears within two days, but the premature cessation of 
chemotherapy at tliis stage nail almost invariably be followed 
by a relapse. Underdosage in the first few days of treatment 
is a common cause of failure and many undertreated cases 
prove refractory to further increased dosage. 

Local treatment is useful, particularly in sulphonamide- 
resistant cases and in chronic infections ; irrigation of the 
anterior urethra for the first ten days and then of the whole 
urethra and bladder should be carried out twice daily by the 
gravity method with potassium permanganate 1 in 8,000, or 
flavine 1 in 8,000. Acute jirostatitis or vesiculitis requires rest 
in Led with rectal douches of hot saline ; pain and frequency of 
mictvirition may be relieved by Tr. Hyoscyamus T]\xx orally, 
or if severe will require rectal suppositories of morphia and 
atropine ; kaolin poultices or lotio plnmbi c opio will relievo 
the pain in acute epididjonltis. 

. Chronic urethritis in the male may persist for many mouths 
or there may be temporary improvement followed by a relapse. 
In most of the refr'actory cases there is a chronic infection of 
some of the glands of Littr^ or a lacuna. When there is marked 
peri-glandular inflammation a soft stricture frequently ensues. 
These are treated by repeated instrumental dilatation and 
irrigation of the uret^a for many weeks. 

The treatment of chronic prostatitis and seminal vesiculitis 
consists of measures directed to improve drainage such as 
regular prostatic and vesicular massage, rectal diathermy', 
and urethro-vesical irrigations with pot. permang., flavine, or 
mercury oxycyanide in a I in 8,000 solution. Cliemoth crapy 
■Rith sulphonamides is most useful in chronic gonorrhoea when 
drainage has been re-established. Vaccine therapy, particnlarly 
•with an autogenous vaccine of the mixed bacterial flora, is also 
beneficial. 

Stringent tests are required before a caso is to be con- 
sidered cured. These include the absence of urethral discharge 
for eight weeks and the mine sliould be free fium pxis cells 
and gonococci after the ceffiation of treatment and after pro- 
vocative measures such as alcoholic drinks, hard exercise, the 
injection of a large dose of a gonococcal vaccine, prostatic 
massage and the dUatation of the urethra with a metel bougie. 
The prostatic fluid, and the semen if obtainable, should he 
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frpo fn)in jnn ct'Us jithI gonococci llic gonoct)irnI complement 
fiMtjon mictjon KhunW bo ntgifivr 

OoNoi I HOA 2 N TH 2 —Tlio K«tc9 of mfcctton in the 

ftmnlo «rt tlio urcthri, \uha, ami ccr\ix, nnd in most cases 
nil tlicso fvro Iho symptoms tiro ^ng^nal discharge, 

punfiil and frequent imciuntion. and 8^^elll^g of the labia 
riie urjnnn nualus becomes red, awolkn amlc\erlc(l, pus 
tan be etpressed from tbo urethra hi digital pressure along tho 
anterior unll of the ingina Chrome urcthntts is freqncntlc 
duo to tho infiction of minute ducts near tho orifice (‘'htno's 
ducts) rurtlicr extension of infection results in gonoc-occnl 
c\stitis and rarelN in jnihtis 

Acute infection of tho cervix resulla in n fivvollen injected os 
from which thick tenacious jellow pus issues and tho vaginal 
walls are hathed in piia , m tho chronic stage erosions of tho 
ct n IX are frequent RartJiohn's duels and glands arc frequently 
infected Further extension of mfectlon is followed b\ 
cndoim.tntia and salpingitis Localised jKntonitis of jilnstie 
Ijqx! IS a frtqucnt accompaniment but general spreading 
jitntonilis is rare 

Iho rectum may bo oecaaionnIK infected bv the vaginal 
discharge and unlcsa giving rise to prominent Fvmploins, 
this IS often overlooked Gonococcal infection may Iccomo 
chronic tn tho urethra or cervix, jiroducing few or no clinical 
signs, nnd mav eauso gonorrlitpal intis and arllmtis Tricho 
inonas vaginalis infestation may c^ocvist with gonorrlicea or 
may prodiico a similar discharge 

Female children, cspcciillv infonts are parlicuhvrlv hihlo 
to betomo infottcd from lied clothes or towels Tho infection 
produces a vulvo vaguuliH m which the vulva hymen and 
lower vagina nro affected In tho nculo stages there is much 
swelling, iMiin and purulent discharge Tho urethra and rectum 
nro frequently infecteil Krtcmion to tho uterus or Fiillopiaii 
tubes ond localised peritonitis nro rire foint loions ormtis 
fttc very rate 

Treatment — General meosurea arc similar to those for 
men In acute vulvntLs and acute cndoccrvicitis treatment 
with hot sit7 batlis is ndvisablo and rest in bed essential In 
subacuto nnd clironic conditions tlio cervix ami urethra aro 
treated by applications of various antiseptic solutions, ey, 
silver protcinato 5 to 10 jicr cent Sohiblo pcssnnes for the 
urethra as well as tho cervix oro frequently used containing 
sdver protcinato, tlavmo or ichtUyoI, and giycerm 

When tho acuto stage is subsiding vaginal douches of w anu 
solutions of cldorarmne T (1 m 6,000) or potass permanganate 
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(1 m 8 000) are of value but only when given by a nurbC or a 
very intelligent patient Irngation of the urethra as in the 
male is also employed 

Acute salpingitis whidi is indicated by pjoexia and pam 
m the lover abdomen associated with an enlarged and tender 
Fallopian tube is best treated by rest m bed in the Fowler 
position, radiant beat or hot fomentations and frequent hot 
vaginal douches The development of pyosalpinv or genenl 
peritonitis inaj require surgical intervention 

Sulphonamide compounds are of use in all stages Gpno 
coccal viccmes are sometimes beneficial m the chronic stages 

Relapses after apparent recovery are common, especially 
when stringent tests for cure have been omitted These should 
mclude the gonococcal complement fixation reaction and 
repeated rmcroswipic eiammations and cultures of the secretions 
of the urethra and cervi\ especially follouing menstruation 

In many cases the \ ulvo vaginitis m children is cured 

V ith sulphapyndme (0 25 gramme dailj for four days) 

Gononhoeal Ophthalmia and Ophthalmia Neonatorum — 
Infection of the conjunctiva is caused by accidental trans 
ference of gonococcal pus into the e) e and is frequent during 
transit of the new bom child through infected maternal passages 
An acute purulent infiammation results often with destructive 
ulceration ofthe cornea and finally, blindness Excellent rc'tults 
ha^e followed the use of sulphapjTidme One per cent silver 
nitrate solution is a successful prophylactic measure 

Metastatic Go^ococcAl. Iktectiov 

Septicajima is rare 'When this occurs there is hectic fever, 

V ith enlargement of the spleen and purpunc rashes Gonococci 
may sometimes be cultivated from the blond and the spleen 
Acute bactenal endocarditis and pencarditis are almost in 
variably fatal 

Gonococcal mtis and mdo cychtis occur m chronic gonor 
thoea and are nsuafiy associated with citronre disease of (be 
prostate or seminal vesicles m the male, and cervicitis or 
salpmgitis in the female Both eyes tend to be affected 
successively, and recurrences are frequent Arthritis is often 
present m these cases 

Gonorrhreal Rheumatism —The gonococcus shows a special 
tendency to attack the jomts, tendon sheaths and bursaj 
Such infections occur during the acute or chronic stage of 
gonorrhcea in about 5 per cent of 03*^3 In the chrenic 
stage there may be no symptoms of local infection, but 
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tJjoronpli oxnminntion will reveal a focus in tJjo gonito-nrinarj' 
jiassngcs. 

'In acute arthritis, r\hich rarely ensues before the third week 
of the di-^ea^o, the onset h Budden with marked swclUng of the 
joint chiefly nflccting the peri-nrticwhr structures ; e/Tusion 
into t)io joint cavity is usually small in amount. There is 
considerable constitutional -tlisturbanco and the patient is 
feverish and sleepless from pain and tendenicvs. Conaidcrablo 
and Bomctiincs rapid wasting of tho adjacent juiiscles may take 
place. When the snelhng subshles and »i the subacute variety 
associated with chronic gonorrlnra tho plastic inflammation 
involving tho peri-articular structures frequently causes fibrous 
ankylosis. Acute arthritis is often limited to one largo joint 
such as tlio knee or wrist, but eases of ncuto polyarthritis are 
met with in which several la^o joints are affected, together with 
the joints of the carpus or tarsus and intorplialangcal joints. 
Infections of tho tcmpcro-mnndibular or stcmo-clavicular 
joints are not particularly common in gonorrhera, but they 
rarely suffer ncuto^y in any other infection. Sjiondyhtis is 
occnMoimlly of ganoooocal origin. 

Gononhocal rheumatism may l)o limited to fleeting joint 
pains without physical signs, and also .occasionally causes a 
chronic hydrops of one large articulation, such as tho knee, 
which may persist for many years. Tho tendo Achilhs with 
its undorljing bursa may become inflamed aUo tho plantar 
fascia resulting in a p.iinful flat foot or painful heel. 

Treaiment . — Attention to the local focus of disease in the 
genito-urinary tract is cs->cntink Conridcrablo benefit may 
follow the administration cffiulphonamido compountls. 

In the acute stage when pain in the joint is marked splints 
may be required but on account of tho tendency to ankylosis 
early movement should bo cncoumgctl. Local application of 
radiant heat or kaolin poultieo is beneficial. In subacute 
arthritis fever therapy is often followed by improvement. 
In tlio more chronic stage the nrtlmtis may rcsjjond to a 
gonococcal VTictine Prolongcil treatment by mn«sngo ancf 
c\crci‘?cs is e'«=cntial for coinjilcto recovery. Pyarlhrosis is rare 
and requires surgical intervention. 


JvY5IPH0GRANUL05IA INGUINALE 

Lymphogranuloma ingiiinnlo or Climatic llubo is a ppceific 
virus disease involving tho ittgitinal glands and cJinracteriscd 
by chronic suppuration with multiple sinuses. The infection, 
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■nluch IS of %cncrcal ongin, is freqjicnt in tropical arcw but 
uncommon m Europe 

The transient pnmarj lesion appears ns a minute ero-^ion or 
papule, usually situated m the coronarj sulcus of the penis 
uithm tuo weeks after coitus Two to three weeks later a 
painless sw elling of the inguinal glands appears m one or both 
groins llio rate of development of the bubo ls vanablo 
In tlie earlier stages of tlic adenitis the overijung skui 
assumes a bluish violet tmt and becomes adherent to the 
glands , the surroundmg tissues become infiltrated and hard 
Multiple pomts of suppuration occur and discharge \c!lo\r 
tenacious pus There also ma\ be swelling of the iliac ghntU 
The general sjmptoms, which ore variable, include fc\cr, 
pams m the limbs, loss of weight and general prostration 
Sc\crc headache maj occur with transient memngismus 

Tlio sj’stemic sjTnptoms lost a short time, but the bubo 
usuallj forms slowly and the resultant smuses inaj dram for 
months 

In women proctitis is frequent, and a rectal stneturo mai» bo 
present m long standing cases 

Elephantiasis vulvaj ma\ follow if the l^mpliatic channels 
bo extensively obstructed Tlio tj’pjcal ingumal adenitis* seen 
m the male is uncommon in women 

The intmcutanoous reaction of Erci becomes positive in 
almost all cases of l^Tuphogranuloma ingiunalo in two to tlireo 
weeks find may persist for many jears after rccocrj 

Trcufincnf —Excellent results m tho carl^ stages bare 
followed the use of oral eulplianilamido and BulpbapiTidmo 
In tho later stages response is slow and seieml comics of 
treatment ma^ bo needed Local aspiration or partial excision 
of the bubo is occasionally required but is best axoidcd 


SYPHILIS 

Sjphihs, or hies, is a cliromo infcctuo disease duo to the 
entrance into the bod> of a specific protozoon — tho S/)iroc7jft/rt 
palhda {Trej)onema paUtdum) 

The duration of the disease is long , it nm'v afTcct all organs 
and tissues of tho body, and manifestations may appear at 
intervals over manj jears interspaced with pencils of latencj 
Its natural occurrence is limited to the human race but it can 
be transmitted expcnmcntnllj to ajics and nibbits 

Congenital syphilis is due to tho infection of a child by the 
transmission of the disease from tho motlier diinng pregnancy 
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1 he cJmicnl coiirho of the acquired infection Ima liecn divided 
into tlirec stages wJuoh nro sepsnied b) intervals The stage 
of the imtml lesion la knowii ns the jmmnrv Btngo that of 
gi-nonlised tisano reaction ns Becondarj s^iihilis nnd that of 
the later recrudescences na tcrtinij svphilis 

etiology — Sviihilis is tine to infection of the ti%>ucs with 
the Spirck'hotn juilluhi, a protoroon disiovprcd b^ Soliandinn 
nnd llofTmann in 1005 Ihis organism is slender, motile anil 
of varying length 5 to S’" ft and aliont 0 3'’/i in width Tho 
spirals vro regular, tIo‘'clN twiatoil nndvarv from ton to tfnrtj 
in number Ita inovemcnts of pfOgrt«sion are slow hut those 
of rotation nnd of binding arc rapid KxjKisnrc to licit or 
ahsonco of moisturo is soon followed h\ tho death of the 
organism 

Trom the lesions of tJic primai3 and Bccondirj stage the 
Spiroe^trlfj p'tUuh is rr idilv isolated but m tho tertian lesions 
lhe\ can Ikj found onl\ with dinricutt> In congenital svphihs 
spirochaitcs are often present in enormous numbers m tho 
Msetra such as the liver, spleen, and snprarenab 


ACQUIItrP SiTHILIS 

Modi or Ivucnov — Infection lumall^ occurs through 
some minute abrasion on the genital oigans during sexual inter 
course with an infected person m whom there is an active 
svpluhlic lesion, or t-piroihates inaj bo present m tho semitial 
fluid or vngmahscerelion of iiifictcd persoas At tho site of 
inoculation after an interval of about a month a lesion known 
ns tliG primnn chancre appears 

Contact with infective mntonal inaj result in extra genital 
chancre cy, bp mouth finger, or nipplo Generalised 
srcondnrv sj^phihs without anj pnmarj lesion has followed 
hloocl transfusion from s^qiliihtic donors 

The infcctiMtj of syphihlic leaiotia variea considerably 
being most marked in tbo secretion from tho ehnnoro ami 
from tlio moist lesions of tho secondary stage In tlio tcrtiarj 
lesions tho infcctivity is dccidcdlv less 

Tni PuTiiABi Staoi- — ^TJic inoculation by tho infecting 
organism is followed after an interval usuallj of about a 
month bj tlio development of a sj’pbililic clmncro at tho site 
of inoculahon Iho initial lesion is a minuto papule whtoh 
witlim a few davs liecomes eroiled nnd gradually indnmled 
at its base , at tho end of a week or so a tjqacal hard syphilitic 
chnnero is present This lesion is a small painless indolent 
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ov-il or round sore ^uth n firm Imtton like indunlcd ln«e and 
sloping borders it is raw ham m colour and is cohered with 
a seroxus discharge "Manj \anations from the t\*pical hard 
chancre are met ■mth bxit in nil of them 'iomo degree of in 
duration is present although it is much less evident in legions 
in the female sex 

In the secretion from the deeper parts of the pnmarx eore 
spiroch'etes arc found on dark ground microscopx 

Sx'philihc chancres are xisualU sohtar} but max bo multiple 
In men the most common <«ites arc the prepuce the ghns 
poms and the fraemim A chancre or a soft sore mij be 
conccalcfi by phimosis but the former can be felt through the 
oedematous prepuce "Multiple s^Tihilitic fissures on the preput nl 
margin are not infrequent these like the uncommon meat'll 
chancre arc usuallx painful 

In the female chancres occur on the labn uhieh mar be 
much swollen on tlic clitoris theunnarj meatus thefounhette 
and the cervix 

Shortly after the appearance of a genital chancre the 
inguinal glands undergo a hard discrete painlea.** enlargement 
A bimihr enlargement of the posterior cenical cpitrochleir 
and axillarx groups soon follows 

The in\ asion of the blood stream b\ spirochaitos takes plaw 
dunng tl e incubation period and has alreadv ocemred before 
the chancre appears thus c\ci«ion of the pnmarj cimnero 
cannot prevent general dis«ciiiination of tlie di<ma<»e 

In the untreated chancre the induration graduallr subsides 
inthm about two raontlis and may leave only a minute and 
superficial scar At the tune of the appearance of the chancre 
the Massermann reaction is negative and remains so until 
til o to three ii eeks have clapsctl 

\ arious sores other than sy^phihtic chancres arc met with 
on the genitalia Infection with Duercy s strepto 1 acillus 
resulting within a few davs m one or jnoro chancroid iilccrb 
(soft sores) is common in tropical countries hut infrequent 
in Britain except in seaports they arc rare in women 
( fiancroid ufeers are c/iaracfenscxf bv tficir irregufar deep 
ulceration undermined edge sloughx door and tenderness 
The ulcer feels soft until healing is veil ndxanccd ^Uthough 
chancroid produces no constitutional cfTccts swelling of tlic 
mcmnal glands is a common feature Tlic swollen glands 
gruUnllv become adherent to each other and to the skin 
forming a red painful swxllmg in one or both groins *'\i)hi!itic 
glands rareh become matted and supjniration is cxceptitml 
whereas in the chancroid buixj both are frequent 
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The mrcclioH rc“»}K)n(U well lo Mi]plmp\Tjjlino nucl often to 
a ^flcoitiG of I)iurc\’f« hntiltm, ncUljcr of winch imiiro\o a 
sNjiluhtic clmncro 

Simple erosions in the |>cnitnl .irei nmi bo canned In 
Itnl Fcalnc-i or hcriics f^nitnlis Cnrnnomn of (he penw 
ts often mjstftkcn for a chancre 

Tjir Srco\niR\ Staqi — Wdlun four to eir weeks of 
(he appearance of the pnmarj porc, the stage of general 
tj'Bne reaction known ns secondary mphihs, becomes manifest 
Constitutional disttirlnnces such as slight fever, Io«s of appetite 
heidncho, malaise, alopecia and jtains m bones and joints may 
occur, and anTinin maj bo serero 

Cutaneous Eruptions — 'Ihc inmii clmracten‘»ticH arc sjui 
mttncnl distribution, |)oUTnorpln‘«m, a lilnc or ham colour, 
and lack of irritation 'Jhe t\i>os commonlv nitt with innj bo 
chi'^HifioiI as follows — 

1 A Ilfy^cohr Eruption is the earliest and most frequenp 

tjpe, consisting of numerous pale rose or lilac macules on the 
trunk and fiotor surfaces Ihcro is a superfitial resemblance 
to the eruption of measles and when tlic nsh fades it Jcaacs a 
reddish-broim stnm on the skin, which ninj persist for some 
time Tlio roscolar rash must lie dislinguished from other 
orjiliemata, pittTiasis rosea, and drug nshes ' 

2 Papxihr ErupUrms which follow on the roscolar rash maj 
be of the lenticular or follicular aanctics In the lenticular 
tape Uio papules rarj m size from a pinhead to a threepennj 
piece, are of round or oial contour, and of a reddish brown 
colour Although more soaltercd, their distribution la aitnilar 
to that of till ro'«colir rash On the foreliend tbcj are termed 
the foroiin tciiens. In dr\ localities the papules hecomt bcaU 
and mas resemble p«oni»sis 

3 Condtjlomaia — In moist situations, such aa the permeum 
and axillx, the papules are more profuse in growth, and hccorao 
sodden , these are known as condjlomatn, the moist surfaces 
of which are iisiially teeming with spirochTtcs 

I Ilupin — In dchihtat^ patients infection of some of the 
papules with pjogcnio microorganisms may occur, and the 
surface becomes colored with o dark crust under which a 
sliallow ulcer soon forms Dned lajcra of pus add to the crust 
forming n limpet shaped scab known ns syphilitic rupia 

5 jF’o??icid<a'r Stfphhdes — Tlieso occur around tho hair 
follicles andscbaccoua glands, and ma\ simulate acno vulgana , 
they frequently become pustular 

Mucous Membranes — A bright try thoiua of the jiahito and 
faucca IS met with carh m the second \rj stage fjuperfitisl 
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formation may result in fibrous or bony ankylosis Tbe disease 
u^uallj affects one large articulation, generally a knee or 
ankle , bat other jomts, including those of tlie spine, mav be 
mvolved The simulation of a tuberculous arthntis is c'lo^c 
Charcot’s joint or tabetic neuro arthropathy is n degeneratire 
condition not due to articular syphilitic disease 

Visceral Syphilis.— S5T>hilis of the liver is described on 
p 404 SjTihihs may affect the Kidneys in the tertiary stage 
by producing a condition of chronic diffuse parenchymatous 
nephntis u Inch responds well to antisy’phihtic treatment The 
testes are often affected with a diffuse gummatous orclutis 
producing a sohd heavy enlargement devoid of sensation 

Ulceration m the rectum m women eventually forming a 
stneture was formerly considered to be frequently of syphilitic 
ongm These conditions non appear to he due chiefly to 
gonococcal pelvic celluhtis and proctitis, or more rarely 
lymphogranuloma inguinale 

Tertiary lesions are common m the mouth, especially m 
men In chrome snperficial glossitis, which is very frequently 
of syphilitic origin, the surface of the tongue presents irregular 
Tvhite patches This is knoivn as Uuloplalxn Sometimes it is 
lobulated from a deeper contracting sclerosis of syphihtio origin , 
between the lobules fissures develop which are often the pre 
cursors of caremoma hnguie Isolated gnmmata, which are 
situated more deeply, occur in the centre of the tongue, and 
frequently ulcerate The latter respond readily to anti 
syphihtic treatment hut leukoplakia rarely improves 

In the palate, fauces nasal cavity, pharynx, larymx, and 
ccsophagus ulceration may be extensive simulating lupus or a 
malignant ulcer 

Syphihs of the cardio aascular system is desenbed elsea^here 
{tide p 675) 

Asymptomatic Neuro-Syphihs — In this pliase, althpugh 
there are no physical signs or symptoms of involvement of the 
central system examination of the cerehrospmal fluid will 
reveal some abnormahty indicative of a persistent syq)hiht!C 
process Asymptomatic neuro syphihs may be present in the 
latent or tertiary stages of syphihs, and may occur uath or 
without other syphihtic manifestations It is a phase of 
considerable miportanco because it is the precursor of chiucal 
neuro syphihs, and because its early recognition and treat 
ment may prevent the Onset of tabes dorsalis or general paralysis 
of the insane Asy inptom itic neuro syphihs should Le'su^ 
pected in cases who«e blood Wa^^senliann reaction remains 
persistently po'utive in spite of full treatment, in tliose treated 
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ciiscs wlio fitifTcr rt Bomlngjcttl rclaji^c nncl m nil ctscH of hftnt 
k\]iliilis In tlif-t nvts cxmimutum of tlit* «rtl>i-ospmnl 
HuhI, jiulmlnig Iho ctlJ ttmnt, glolmhn nml protuii ttion, 
Wutv-^nunnii rc-xction tiiul Lango rcictioiw is nn|)orali\c 
'llus B^-nl)»tom frco innj Inst from ono to Itn %cnr8 

or more diiniig uIikIi jwnfMl tlit pitlmlogicil thntiges m tJio 
couhrosiuiml fluid nrc gnidunlK progrcsMiig m degree At 
Iu>l protein and cellular changes are slight in degree the 
Wu'^crjuunn tc->t is ncgitnt or nlightl^ jiosjtivo nnd llic 
Unugo rcnctum shows njight thiuigcs Later hoth 

cell imnihir and jirolom tontent show a decided increase the 
Wnhscrinmm rraction hcLomes nwrkidlv ]x>8itn< and the 
I^tigt (<st ajipronclies the luttit or jmretic rone 


CONcnXITAL SYPJ1IU& 

Congenital s\philis is an infection that is acQuircd »« uiero 
from the motlicr, ihunll) m the later ;»onthi of pregnancy , 
and IS stnctlj speaking not an inherited disease Owing to 
tho nature of tUo attachment of the fcelus to the uterus con 
genital 53]>}ul<s shows no stago compamblo to tho primary 
stage of ftcciuircd flyphihs but is generalised from tho onset 
Spiroehiotoa are present m profusion in tlio liver, spleen, 
adrenals lungs, and manv other organs 

Tho ss^philitio bahj la usuallv apparently hcalthj at birth 
hut withm two to six wecloi it begins to lose weight, becomes 
thm, wnnhlcd, and sallow, niid shortly after shows cniptions 
on (he hlxjn and mucous membranes A muco purulent dis 
charge from llic nose know n ns " Kuufllos " begins m tlirco to 
four weeks, and interferes with the development of tho nasd 
bones, rcMdlmg later in the “saddle nose " deformity 

CwfanroiM i€sitm5 — Kashes nro ono of tho commonest 
manifootations of congenital ayphilis, occurring in CO per cent 
of eases , they appear from three to ciglit weeks after birth 
They are protean m diameter, and may lie erythematous, 
macular, papular, or vesicular, of thej>o, tho scaly macular 
eruption IS tho most frequent Their colour vanes from a 
yellowish tinge to a coppery or raw ham tmt They may bo 
scanty or profuse and aro usually well marked on tho buttocks, 
flexor surface of the lunbs, and face* 'Whilst chiefly dry and 
scaly, they are apt to become craematous in the napkin area 
Condy lomnta arc frequent nroimd the anus The rare pemphigus 
eruption occuis carlv and muv bo present at birth It consi&ts 
of sero purulent bulloj, well marked on the palms and soles, 
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and produces a -severe geneml reaction often with a fatal 
temumtion 'Mucous patches in the mouth or on the fauces 
are common 

Rhagades are fissures ap[)canng on the margins of the lips, 
which fbllow circum-onJ sj'phihtic eczema and leave per 
manent scarring The larynx may be the seat of sypbihtic 
inflammation causing a hoarse cry 

Bone Lesxom — These are common and occur carlv 
Pseudo paralj-sis of infants is caoacd b\ an acute epiphj-^itts 
termed osteochondritis s^pluhtica which attacks the end of 
a long bone most frequently the humerus raibus or ulna , 
it produc<» tender snellmg of the neighhourmg joint and 
varjang degrees of loss of power m the hmh Acute or cluronic 
periostitis of the shaft is very common at any age and niai 
give few clinical signs X ray evammation is a valuable method 
of diagnobis Syphditic dactyhtia of the phalanges or meta 
carpals results in a fusiform swellmg 

In the skull hypertrophy of spongy bone at the edges of 
the antenor fontaneUe gives nse to Parrot’s nodes a condition 
which when well marked, termed the hot cross bun skull 
but is not characteristic of sy^phihs alone Cramo tabes a 
parchmcnt-hke thinnmg of the parietal and occipital bones is 
frequent in syphilis but is aUo met with in other debihtating 
diseases such os rickets 

Yxsceral L&fion-s — In the early months of infancy there 
may be marked enlargement of the spleen and bier Renal 
infection may bo shown by the presence of blood, albumin, 
and casts in the unne Paroxysmal h'emoglobmuna is 
frequently due to congemtal syphilis White pneumoma 
usually m still born children is an mterstitial fibrosis of the 
lung of svphibtic ongin The testicles on infancy may undergo 
bilateral pamlws enl^gement frequently followed by atrophy 
Disseminated choroiditis or optic neuntu. followed by atrophy 
may be present m infancy , but both are rare 

Delated Congentt-vi, Syphius — ^If the mfant survives 
there IS a latent jienod between the lesions of infancy and lliOse 
of later childhood comparable to the latent period in acquired 
syphilis or the early mamfestatiosb of syphilis may be ab ent 
Durmg this mterval the child may develop normally, or be 
stunted in growth and backward in mentihty , later, ranous 
lesions may follow , ** 

Lesions of bones and jomfe are of frequent occurrence , 
syphilitic penostitis is particularly common and m the tibiv 
produces characteristic irregular nod® on the anterior surface 
of the heavy thickened and forward curved tibise — the sabre- 
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Iilado tibia condition w bilatenl, nlthouRh tho changes 

iiiivN bo nioro iu1\iuii'<hJ on one or other »ido I'enostitw gi\(.s 
n'J< to gtncnl or nodidar ciil trge tm tit of tlio tla\icle. oi 
looalj'.t'd snrJIings on Hlcrnnm, or bones of tlio foa »rm 
and Iig DiuUlitis nn^ occur later ns well as jn infiincj 
Svinmctncid jumlcsa h^noMtiH of tlio Knee joints known as 
CluUon’s joints, aro met with nhoiit pnbcrt> , gummatous 
synovitis simulating tuberculosis of n joint is lc<a frequent 
Tho cjCH are liable to chronic mtcrstitiol keratitis at an\ 
ago up to and im biding adult life, but most frtqucntij between 
si\ and sixteen scars 'the condition is bilateral and usunlK 
afltcis one 0}0 Ixforo tlio other, the eomoa apiwars opaque 
resembling ground glass, and iiliir^ congestion w marked 
Vosuilarisalion of the cornea gucs rise to tho " salmon 
patches” Tairrccoaerj usually takes place after tho condition 
lins lasted from ono to two jears, but relapse x-s frequent 
Intis, choroiditis or retinitis ma^ coexist, Icaamg permanent 
changes and interference with aision 

Xcuro-sjphditic lesions tuna occur in congenital infection 
«7incmlo tabes and general paraljsis occur in adolescenct, 
comparable to similar lesions in icqmnd syjihiJis 'iho 
corobrospuml Hind is nbnomml in from JO to 40 jior cent of 
all eases of congenital syphilis Mcnmgo vn«cuhr conditions 
also occur, and congenital B>philis is considered to bo sometimes 
a causalno factor tn opilepsj, imbocilit), spastic diplegia, and 
!ij droccphalus Non o deafness occurs about pulicrt) , tho con 
dition IS bilateral and frtqucntlj comploto and permanent 
Cutaneous mnmfc.'xtations, which resemble tlioso of the 
tortiiirj stage in acquired sjpbibs, are seen in late childhood 
^a^ ounto Bites aro the face, cspccmlU around tho nose and the 
mouth, and tho Bkin o\er tlio btenmm, ribs claMcle, and front 
of the leg The) aro tliromc, Irtqucntl) ulcerate, and extend 
slowl) , healing in tho centre and simulating tuberculous lesions 
Ulceration of tho liartl and soft palate w frequent, and in the 
larjTUc may cause seiere stenosis on healing 

Tho milk teeth frequently exhibit imperfections, but none 
that are characteristic of tongcmtal syphilis The permanent 
teeth, howexer, show striking changes, especially m tho upper 
central mcisors, which arc knoivn os //t<fc/tm«ou's keih There 
may be irregular erosions in tho cutting edge or irregular 
atrophy , but a tyqucal example presents a single clearly marked 
crescentic notcli in tho cutting edge, and tho tootli is peg 
shaped, short, and narrow 

Tho early cutaneous lesions of congenital syphUia aro infec- 
tive , m later years the iMectixitj is \cry shglit, but syphilis 
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has been shovv-n to be transmitted to the third generation 
although such cases are verj rare 

SyTHILTS A^D PPEQ^4^C^ 

Acquired syphilis m women, apart from pregnanci, runs 
a milder course than that in men Syphilis associated with 
pregnancy howerer undergoes considerable modifications 
UTien acquired at the time cJ conception or dunng the course 
of pregnanc\ there is frequentU an inhibition of the earlr 
Stages , no primary stage is noted and secondary lesions are 
either ^ght or absent This latency as regards the mother may 
persist until the menopause after which the vanous tertiary 
sjphihdw may become manifest The majority of the«e 
patients have a positive Wassermann test, but this may vary 
dunng pregnancv A po'ulive Wassenuann reaction giien hv 
tlie urabiiical cord blood is an indicator of infection m the 
mother and not necessarily in the infant 

The child may suffer from severe syphiL# even though the 
condition be latent m the mother As a rule, the earlier 
pregnancies result in syjihihtic still births , later pregnancies 
produce hnng but sypluhtic children, and ultimately a normal 
ehdd may result The infectivity of the mother to the fcetu* 
vanes m an unaccountable manner, and it is not tmeommon to 
see in a large fatmiv a healthy child mterpoacd m age betneen 
others beanng manifestations of syphilis 

A child suffering from active congenital syphilis does not 
infect its mother although a healthy nurse may become 
infected This observation, known as Coffee’s laiv, depends on 
the fact that the mother is already syphihtic, usuall\ in the 
latent stage and cannot be remfected Although there arc 
frequently no clmical signs m the mother the Was-cr 
mann reaction is very often positive 

The W4SSEBMA^*^ Reaction 

Dunng the course of syphilis certam changes take place in 
the blood as a result of its reaction to the presence of spiro 
chutes These are mdicated quaUtativcly, and to some extent 
quantitatively , by the reaction known as the Wassermann test 
Positive results are met with in yaws and in leprosy , but in 
England a positive result to this test almost mvanably mdicates 
syphilis , a negative resolfc, however, as will be noted liter, 
does not mvanably exclude sy’philiA 

In the stage incubation and in the eirher part of the 



im: Tui:AiMrjCT or syphilis ici 

pninarj stn^o (ho reaction is n^ntnc, a positive result being 
nircl^ found before fourteen dojs after tho np|)caranco of tho 
pnnmr\ lesion I'rom this time until the manifestations of 
tho Focondarj stage appear there is a gradual increase in tho 
|>crcentnge of po3iti\e rcsulla, tho reaction being most mnrkcdlj 
|)Ositi\o in the florltl stage of sccondar) sjphilis 

In tho latent and tcrlinrj stages of tho disease tho Wasser 
luann test is po-sitno in fO to 70 per cent of cases 

Tho Wnwimnnii tost m congenital sjpliilis uith active 
lesions IS |K»itivo m 00 xwr cent of eases, in the stage of 
latcncv tho octurrence of a fiOHitivo reaction is less frequent, 
and after luiljortv lends to dtsappear Pollowing tho ndnnnis 
tration of nrvcnical remedies, tho Wnssermann reaction nia} 
liccomo negative and remain so, pronde<l treatment is both 
carl> and cflicient 

Vanoas tloceulation fcriim reactions, in which tho mixing 
of Bvphditio scrum with an alcoholic extract of heart muscle 
produces vuuhlo floecuh, are now nfeo emplojcd m diagnosis 
The Kahn rcni tion which is inoslgcntraltv used m this country., 
IS sliglitlj more fsMisitivo than tho WaKscrninnn reaction 
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Iho modern treatment of Bjphihs b^ arhemca! compounds 
bismuth and mercury, is followed bj extremely favourvblo 
rcsulta, iirovided that it is commenced m tho carlj stage and 
maintained regularly Any dclaj m tho institution of treatment 
renders cure less likely The results of treatment commenced 
m the sere negative primary stage arc ovcrwhclnungl^ superior 
to those begun m an} later stage , it is, therefore, of tho utmost 
importance to establish tho diagnosis of sjphihs before tho 
advent of a i>ositivo Wossermnnn lest, and this can only bo 
done with ccrtaintj b} finding spirochccta pallida in tho scrum 
expressed from tho pninaiy lesions 

binco tho introduction of tho original salvarsan (GOO) by 
Llirhch m 1910 and of ncosalvarenn (911) a few jenra later, 
svphilis lias been treated maml} b} compounds of thes tjpe 
Tho compound most frequontlj in use at the present time is 
neoarsphenannne, an organic arwjmcal compound containing 
about 20 per cent of arsenic Although tho ofliciency of this 
compound is shghtlj less than that of tlio original salvarsan 
its dccrcasul toxicitj and easo of iidmimatration have led to 
its general use 

Ncoarsphonanuno is manufactured under various names, 
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eg, novarscnobillon (NAB), no^ost'lb, neoklmrsu nn and 
ncosalvarsan 

Arsphenamme is manufactured under the name of artcno 
billon, salvarsan, and kharsuan Of th(} arsphenamme pn? 
parations the only one in common use stabihrsan, ivludi 
13 a combination of the arsphenamme ba«te ^vnth glucose, and, 
hke the neoarsphenarmnes, may be given intravenous!} m a 
concentrated solution 

Bismuth and less frequently mercurj are also used m the 
treatment of syphilis in conjunction with the organic arsenicab 
Recent Trork has shoivn that the action of bismuth is sujienor 
to that of mercurj Numerous preparations of bismuth are 
advocated of which the mefallic suspensions or bismuth ow 
chloride are the most smtable 

Mercurj bj mjection is now little used but l-> frcqucutl} 
given orally as liquor hvdrargvTi perchlondi draclim i I or 
pulvis hjdraTgyn cum creta grams 1 5 m the later stages 

In cases of pnmarj and ‘secondary syphilis a neoarsplicna 
mine preparation is adromi»tcrcd without delay TJus is 
injected mtravenously m a 10 per cent solution m cold sterile 
distilled water not sooner than two hours after a meal 

For men of average weight and otherwise m good health 
the initial do«o is 0 4S gramme TIus is followed bj eight 
weeklv intravenous mjections of 0 C gramme mcrcasmg to 0 73 
gramme m men over eleven stone m weight 

Each week dunng this treatment a bismuth preparation 
equivalent to 0 2 gramme of bismuth racta} is injected into the 
muscles of the buttock The bismuth maj be given on the same 
day as the intravenous injection but an interval of tliree to four 
days IS advisable 

In women tbo average initial dose of nooarsphcnamino i> 

0 Sgrammeandsubseqiicntdoscsshould notexcecdO Cgramme 
For men or women of less than average weight, or in shghtlv 
impaired health from concurrent disease, the indivndtial dosage 
IS shghtlv reduced 

Such a «5ene3 of injections constitutes a cjourvc of treatment 
After an mferval of four weeks a second eimifar course w 
admmistercd followed bj a similar rest interval Iodides arc 
given dunng the mtcrvals 

A '\Vn‘wermnnn test u done at tlio beginnmg of each course 
In all at least four such cour-es should be guen to case^ m 
which the Ra'iserniinn mrtion i*. iiegatm after fhi fii't 
course 

A small proportion of cases will fail to become negative 
after as manj as six courses Before prolonging treatment 
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nttcntion should be jmid to tho ^ncral Iiealth nnd to signs 
of 8\pluhtio imolrcnient of tho control nervous sjstoin 

^\hen mtra\cnmis injcdioii i» difluult or in tsfcs of mild 
goncnil intolomncti tho trcrttnient nwi\ ho continued b} intm 
mustuhr injections of bulphtirsphcimnunc comi>ounds, eg, 
Bulphostab, Uinrsulphan or sulforscnol, 0 3 to 0 J5 gramme 
When intoleranco to orsemcnl compounds bj anj route vt 
evident, prolonged courses of bumuth treatment nro rehed 
upon nnd in such caso*, the mpidl) nl»‘«orhed oil solublo bismutli 
cornjKiunds nri indicated 'J lio iw of biMmith o\ er long iMjriods 
nn\ ciuso nllmminurm or Htomntitis the Inttcr is usunlh 
dependent u|K)n nssoemted p^orrheen An^ dentnl sepsis 
should bo uttcndeil to nt tho beginning of treatment 

Burtng pregnancy intm\onoua injections of ncoarsphena 
nuno nnd btsmuth thomp 5 aro well tolomtcd nnd can Ih) 
udministorcd up to tho eighth month , tho nsk of obortion is 
vorj slight With cfTicicnt treatment tliroughout pregnane^ 
there IS a minimal nsk of congenita! dtscaso in tho child 

ConRenital Syphilis — Syphilitic conditions ammg early m 
Infano respond a\ell to organic arsenical compounds nnd 
bismuth ^hc inunction of mercury IS also of a alue Treatment 
folIo^vB tho same general hues as in adults llio toleration of 
infanta and children for these remedies is oxccUent In infancy 
tho discoso IS treated uith sulphnrsphcnnmmo compounds by' 
intramuscular injection Intravenous injection is difficult and 
less suitahlo for children under tho ago of /i^o 

Sulplmrsphcnaminc (sulphostoh klmr»ulplmn, or BulfnMcnol) 
may bo giien to nn infant a few weeks old in weekly doses of 
0 005 gramme Tor scvercU affected or premature infants 
oral treatment with 8toanr«ol (omrsin) tablets is more fiintable 
Uns arsenical romi>ound inaa be gi'cn, in milk in daily doses 
of G mgs i)cr lb body weight in the first week of treatment 
increasing up to 12 mgs .per lb body weight in tlio fourth to 
the ninth week of treatment 

In less pocrcly ntTccted infants treatment may bo com 
meneed with sulpharbphonnnimc lor an infant a montfi old 
the initial amount is 0 01 gramme, mcroasing each week by 
graduated omounts to 0 05 gmmnio at tho end of tho course 
of ten wcekh injections 

A few weeks later a bismuth preparation ej/, a metallic 
bismuth susjicnsion or hisinulh owchlondc is injected into tJio 
gUiteil mustles in weekly nmoimts cqin^aUnt to 0 02 grammo 
of bismuth metal for twelve weeks 

Older children require laiger amounts of these remedies 
Tor a child one year old and of average weight ten weekly 
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injections of sulpliarsphenamino are advisable increasing 
graduallj from 0 023 to 0 1 grammo This is followed after a 
few weeks’ interval bj the equivalent of 0 04 gramme of bismuth 
metal m each of twelve weekly injections into the buttock. 

Since children suffering from congenital sj’phihs are 
frequently dehihtated and underweight the amounts to 'be 
given of these remedies should be considered in terms of weight 
rather than of age In genera! after the age of three montlis 
children of any ago can be given 0 005 gramme of sulpUir 
sphenamine for each pound weight as the maximum wceJJi 
amount for a sonos of injections Initial amounts should be 
about 0 002 gramme for each pound of the child s weight 

Thus for a child weighing 30 pounds tho imtial mjection 
should bo 0 05 gramme and the maximum amount 0 13 gramme 
for a child of 75 pounds weight the initial amount should be 
0 15 gramme and maximum amount 0 373 gramme 

The contmuation of each course and tho progre»sivo mcrea5c 
in dosage depends upon the unprovemenl m the local and 
general condition a progressive gam in weight and tho absence 
of intolerance to these remedies 

The courses of arsenical treatment arc followed after a 
few weeks’ mterval by a senes of ten to twelve wccU% injections 
of bismuth At the ago of throe to bis months amounts 
equivalent to 0 02 grammo of metallic bismuth mcroa*!ing to 
0 03 gramme arc given As an approximate guide to davigo 
tho equivalent of 0 01 grammo of metallio bismuth for each 
five pounds of tho child s weight may be coDsiderod as a 
maximum do&o Mercury should not be given during bismuth 
therapy 

Potassium iodide is not well tolerated in infancy Syr 
Fern lodidi mimms 5 t d.8 is preferable The green iodide of 
mercury J to J grain is also used 

The treatment of congcmtal sy^hiha is prolonged for at 
least three to fi\c Ncars Tlio child mu-»t bo subjected to 
close iwnodic clinical and serological obscn*at!on until after 
pcf6erty ces^ebrospui/ti ffmd eboaid be exitnaned tit sli 

cases with a jiersistently positive Wassereoaim reaction in the 
blood after three years’ treatment 

Treatment oi Tertiary Syphilis — ^The general condition of 
the patient and m particular the state of the lungs licart hver 
and other vital organs rou»t be con«nderctl In tlic«o late ease' 
much harm to the general health marbo cau<o<l In injudiciomh 
intensive treatment with organic arsenical remeihcs at a tune 
when the complete eradication of jn'jduhs is probabU imix «sil 1 
fhe mam object of treatment at this stage is to keep the imtient 
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roasonalily wll niuJ not to attempt to f»tcri!i<?o the 
po<!^iMy ftt licnvy co^t to (he genomt henith. 

In gencml, frc.-itincnt (tlioitM ho iiitM in intciwity hut 
j>n>h>ngo(}. Pot.i.K'-inin hKJhIe, :irt to f',(> gniins daHy, ha*? n 
m/irhwl nJj'iorptive ortion on gwninmloiis jJcjwsfts. Neo- 
arsphenamincs arc given, only after prcliminorj’ icMlido thcrapj', 
in small or motlcratc amoun(a at interval of one or two wec^. 
Intravcnoiis injections should not Ikj given to patients over 
sixty years old. Arsenic and hlsmuth injections aro given in 
separate courses 

A pregnant woman suflcring from siTihilis in any stage 
requires intensive treatment if Ujo health of the child Is the 
main consideration. 

Gummatous lesions of the skin, mucous membranes and soft 
skeletal structures react readily to treatment. In visceral 
g«mr««ta tltcro ts a raphl initial cfiect hut l/nal resoli/tfon may 
Iw slow, TliO cftccl of treatment upon the late aypivlHic 
nfTections of hone is very slow nlt)>oijg)j symplojiis may 
disap|>car promptly. Elderly patients RulTcnng from tertiary 
syphilis wlio'sc indiiTcrent health is jiartly due to additional 
causes arc he^t treated hy the prolonged u«»o of liiRmulh in* 
jections and the oral administration of mercury and iodides. 

The treatment of cardiovascular sj^philis and ncurosyiihilis 
is dealt w’ith elsewhere (n<fe p. 575 and p. 802). 

Tut. Toxiq Effects of the Oroanic 
A lLSENIOAIi COMFOtTirDS 

Various toxic cfTccts following tlic il^o of salvnryin were 
reported soon after its introduction in 1910, and an attempt 
to reduce its toxicity without dclmcting from its efficiency 
has heen one of the chief rca.sons underlying the production 
of neoarsphenamino and Milpharsphcnnmine 

The various toxic effects of these arsenical preparations them* 
bgIvcs may bo divided clinically into an early and a late group. 

Early Reactions, — Nausea and vomiting, cither during or 
immediately following on intravenous injection, ore commonly 
met ^rith ; some hours later there may bo mild diarrheea or, 
rarely, transient jaundico. 

Following tho first or second intravenous injection thcie 
may occur, hut rarely, a group of symptoms winch has been 
termed “ nitritoid crisis ” or “ vasomotor crisis.*' Tins reaction, 
which ensues during or immediately after the intravenous 
injection, (onsista of tlio sudden onset of dyspnera, dilatation 
of tlio pupils, cyanotic flushing, and tingling of tho hands and 
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feet Tvliieh are follorred rapidly br varying degrees of transient 
xmconsciousness Later oedema of the face, especiall} the 
lips and eyelids, maj follow 

Transient cutaneous eruptions of general distribution, 
either erjlhematous or urticanal in type, may supervene at 
any tune within the first two daj'S after injection Sneh 
reactions are likely to be repeated after further injections 
The most senous of these early reactions is encephalitis 
hsemorrhagica, which supervenes within twenty four to thirty 
six hours , this comphcation is very uncommon, hut is usually 
fatal Purpura hsemorrhagica is a rare toxic effect but even 
if mild 13 a warning of a dangerons idiosyncra^ to arsenic, 
such cases may develop aplastic anaemia 

Preienixon and Treatment — Intravenons mjections of anti 
syphihtie remedies should not he administered within two hour, 
of any heavy meal, and all solutions should be freshly prepared 
and administered slowly The most efficient treatment for the 
vasomotor reaction is an immediate subcutaneous injection of 
Ice of a I'm 1,000 solution of adrenalin 

The oral adiaiaistration of one ounce of glucose, baH an hour 
pnor to the injection, is frequently practised as a prophylactic 
measure against hepatic damage 

Late Tone Reactions — ^Dunng active treatment over long 
penods, min or toxic effects such as general malaise, depression, 
and loss of weight may occur at any time 

Arsemcal Dermatitis is usually an acute generalised eruption 
of the eifohative type associated with mtense imtation , in 
mild cases it may not progress beyond the erythematous or 
papular stag^, m which case it is likelj to he taken for a simple 
erythema, or, if papular, for lichen planus 

In the severe type an imtial acute general erythema with 
some infiltration of the skin and mucous *memhrante is soon 
followed by the formation of vesicles and bulhe , the condition 
progresses rapidly into a state of acute weepmg dermatitis, 
with emstmg and exfohation Secondary infection of the raw 
■stEriataa ^ ^ vsA ibstesa may take 

place m the axillary, inguinal, or cemcal glands The condition 
is protracted, and some of these cases are fatal from broncho 
pneumonia or cedema of the lungs 

Unlike the earher toxic reactions, arsemcal dermatitis 
supervenes after some weeks or months of treatment 

Treatment —Complete rest m bed, apphcation of calamine 
lotion or ohve oil, and daily intravenous mjections of 0 45 to 
0 9 gramme of sodium thiosulphate Scrupulous care should 
be taken m dressmg any raw areas to avoid infection 



TIW TREA’mKNT OF SYPiriLTS 167 

J'\untljcc — Wlulst wpll kiiD^Mi n? ono of iJjo sjgm of 
Bocondnrv Bjplulw, Jaiiiulico «in> nUo l>o profluctrl b} tho tOTJO 
cffcctH of nrscnjcnl tbcrip\ A miJd jftjnuhco is met with a 
few da^-s after an injection, but the more tenons intense 
jaundice occurs several weeks or oven months after tho end of 
ft cenea of injections, and on account of this intcirnl is often 
crronoouslj regartled as a cntarrliftl jaundice nnd not aa a 
comphcation of tho treatment llio more severe eases mtij 
pass into acute jcUow atroph} of the liver viitli a fatal 
termination 

Kcccnl mvcatigalion with hepatic function tests has bIiowii 
that alight hepatic damage after the adimmstrntion of arsenical 
compounds is much more frequent tlmn the occurrence of 
jaundice would lead us to expect Tlie detection of n nso in 
tho biUmlnn content of the blood scrum is an indicotion for 
tho cessation of treatment, irjMch m.y prevent tho production 
of an^ furtlicr damage to the liver bimj]nrl>, the appearance 
of excess ef urobilmogcn m tho unne during tjcatmcnt indicates 
hepatic damage 

TrmlMc/it —Jlcst m lied, mild purgatives and dailv intra 
venous injection of calcium thiosidphato, 0 6 granimo 

Glucose should iilso lie given orall> , in the severe cases 
intravenous glucose is advisable 


V E Lloid 



TROPICAL DISEASES* 

ICTRODUCTION 

A ll tho«e di'ien«C3 ^hich are commonly met THth in 
temperate countries are encountered nl«o m tropic'll and 
subtropical climntc<» It is important to bear this con 
stantlj in mmd so that the quest for tropical diseases shill 
not tempt the practitioner to oierfook conditions irluch he 
n ould readilj recogm«e at home Except m epidemics and in 
particular aro'is it is unlikely that more than a small percentage 
of the patients who seek medical adneo will do so on account 
of purely tropical disease 

It should be rcmembcrctl too, that residence in hot climates 
has effects on the phj siological processes of the bodj for which 
due allowance must be made and that a dual pathology is far 
more often present than m temperate climates Ihus an 
obgum that would be pathologicil in a temperate climate 
may be phj'Eiological in the tropics while an attack of malaria 
13 apt to light up other dormant conditions or altematn el^ , 
f'l malanal attack maj be precipitated bj some other illness 
such as pneumonia Dy^enterv and malnna frequently coexist 
and ma> have imnj sj’inptoms in common ankvJostomia'!]'! 
maj be onh one of scieral causati\e factors in n ca'« m which 
a microcj'tic anaimia is the chief feature , enlargement of 
the hver and spleen maj be due to malana and knla azar 
as w ell as to schistosomiasis while tuberculosis syphilis 
splemc anaimia malignant di«ease etc , must stiff be borne 
in mmd 

In no branch of medicine are preaentive as opposed to 
curative measures so necessaiy or so successful ns In the case 
of tropical diseases The great raajontj of the incapacitating 
and killmg diseases of the tropics is convened by arthropod 
vectors Zn some the causative organism has an essential cycle 
of development in the arthropod in others the arthropod pa«a?cs 

• Helmintluc infections the dielan dcficicBcic^ An I cITccts of hcAt »ntl ilunate 
nre cleilt with m other Bcction*. 
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OH the orprtiii‘«in modmiutniU In fctjll otlicr djcpn^cs wjjtcr )s 
(lie mtslrinn of infichon In i]I romlthons trcatiiunt of 
llio tn(!i\nlm\l \Ui<» lins hewme infLilcil h n jwor Kul><«litutc for 
the attention to Ingionc itnil immtntion that eonlcl }ia%o jjrc 
^ente<J sueh infection Tor ctninjile Iht trcitmcnt of ea‘-c3 
of inalvria as t!ic> orcvir, ncccs^^a^J ns tt is js of little n\nil if 
notlnng h done to eontroJ the niosquiioes that cause tlio disease, 
nhilo di>c«for\ will ho wipcel out not h\ treating its victims 
hut h\ doing n^^n^ with tlm insamtnra conditions that alone 
enable it t6 claim them H is 1»\ such higicnic measures that 
this countn has hetn freed from tvphus nnd eholcn which 
were once a scourge and which hnaenow licon banished to those 
eoiintniH wliem ignomnoc nnd prejiidit'C still enable them to 
suniic Some Knowledge of the life cycles nnd Imbits of the 
various hosts and \ eclors nnd nn ncquaintnncc w itli the sanitary 
menanres nppropnato for their dcsiniclion or control are 
thcfcfon? e'.scntiiils of tropical pmctico 


ItfAIARIA 

Mnlanu is the most inijiortnnt of all the tropical diseases 
being rcsponsihlo for more than JJ rndhon dcitlis cicr} ^enr 
and for nn mcnlculablo nniount of invalidism Although fnr 
moro common in tropical mid siibtropjcnl countries it oocura 
also III tempemto rones 

iEtiology — ^Tlio disease is cntiscil bj protoronl parasites 
of the genus Plnwioliuin which nro conveaed from man to 
man bj female nnophehne mosquitoes Onl^ three fl|)cties of 
pliamodm arc of importance P fninparum causing mntigimnt 
tertian (subtcrtian) P ni'oi causing benign tertian and P 
tnnlftrta causing quartan mnlann I hose plasmodia hare two 
dihtinit ejcles of dea dopment or midtiphcntion llio accrual 
c^cle takes place in the red blood cells of man and difTcrs 
somewhat in the larious species, cniisiiig fever at regulir 
intervals corresponding to the duration of the cjcle of the 
Hpocios concenicd less than forty eight hours ip the case of 
P JaJcijyaruvi fortj -eight hoiiro in the case of P nmar and 
seventj two hours in tho ease of P ninlano" During this 
o\clo each infected red cell bursts nnd hberntes eight to thirtj- 
two joung pinisitcs each of whitb infects another cell and 
at tho same time certain scxwalh dilTcrentiated forms (gnmeto 
tylca) do\cIop Tho ganictocyfca alone are able to iiutiafo tho 
ON do which occura in the mosquito after it has fed on 
the blood of an infected ficrson The fiiml produtta of the 
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sexual cycle (sporozoites), many hundreds of u lucli are producctl 
bj each pair of gametocytes, are injected into man the 
mosquito when it bites again and each sporozoite infects a red 
cell The sexual cycle in the mosqmto is similar m all species 
and takes about ten days 

Control of Malana — For the occurrence and contmued 
existence of malana there must therefore be — 

1 Vectors of the infection, female anophehne mosquitoes 

2 Infected persons (having gametocytes in their blood) 
from whom the mosqmto may denve its infection 

3 Susceptible persons to whom the infection may be trans 
mitted 

4 Opportunities for the mosqmfoes to bite both infected 
and susceptible persons 

If any one of these essentials conld be completely elimmafed 
malana would cease to exist As this is impossible in practice 
control of the disease involves the prosecution of measures 
directed against all four, namely — 

1 Anti mosquito measures directed maudy agsmst the 
aquatic larval forms in their breeding places, oiling the surface 
of water, clearing streams, draining or hUing in stagnant pools, 
screening wells and cisterns, etc Indoors adult mosquitoes 
maj be swatted and discouraged by fumigants 

2 Protection against mosquito bites by the regular use of 
mosqmto nets, remembering that it is qmte as important to 
protect the infected as the uninfected Bnght Lghts and 
draughts discourage mosquitoes as do the various strong 
smellmg insecticides Citronella oil appbed to the skin will 
repel the insects for an hour or two Shorts should be re 
placed by trousers after dusk, and these should be tucked 
into the socks unless mosqmto boots are worn Ideally 
all hvmg quarters should be screened by mosquito proof 
gauze 

3 Thorough treatment of all cases of malana which ivould 
otherwise constitute a reservoir of mfection and the taking of 
a daily prophylactic do'e of o to 10 grams of quinine bj persons 
resident in heavily infected areas ActualJv this does not 
prevent infection since quinine is not lethal to sporozoites, hut 
it often prevents or postpones clmical manifestations The 
taking of prophylactic qmmne is not justifiabJe as a roufioe 
procedure over long penods for ever} one hvmg m districts 
where raahna is endemic as it is apt to cause mental depression 
and dyspepsia But when a person has important uork to do 
in a highly majanous area and sickness roust be a^olded at all 
coots it is fully justified It is most important that the quinine 
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bo Inbcn rogiilnrlv ni«l tiint it iilioubl bo wntimiod for 
home tinio nflcr lo-wiiig the nrci Other dnigH used m the 
trentimut of nmlnni nro too !«\io for genernl uso 
liroplijl idles 

PatliotoRy -*-Iu Hio acute titogo of malaria, especially m 
Bubtertnn, bloc! ago of tbo copillancs of >anojis organs liy 
inftclcd red fxlK causes local congestion, a?dema aiul stasis 
The rupture of numbers of infi ctcil red cells during cacji iisoMial 
cycle libcmtes, m ndddioti to a nc« generation of parasites, 
Iiamoglobm from the cells and a dark pigment from the inrasito 
itself Hus pjgmeul jJosseHses toxio and hamolytic pro[)ortics 
and there foliou*s a prognr<si\o antenna, toxanua, hamo 
globmamia and pigmentation of tbo cclU and organs of the 
reticula endothelial system Tlte liver and spleen enlarge as 
they attempt to deal ^\ith the products of hamolysis, while the 
cfTorts at blood rrgcnention are reflected m the hyiK-rpla^m 
of the hasmoiwictic tissues 

Symptoms — After an incubation period of ono to tlireo 
weeks or more the first bout of fc^cr occurs Onset is sudden, 
usually with a ngor, and occurs most commonU before mid- 
day 'Ibcro are three well marked stages 

*1 7'hc CoUi Staijc — ^llio patient eluvers, the teeth chatter 
and the skin la hluo and “goosey,” and ho piles on all the 
be<l clothes ho can find There is hesdaclie and often 
xomiting Tlio sensation of cold is purely subjectiso os the 
tompcmliire IS already’ rising, Hus stage lasts for ono or two 
hours 

2 The Hot Singe — ^TIio patient begins to feel hot and the 
headache grows wortc The bed clotlics nro tlirown off, the 
skin becomes flushed and dry wnd the pulse full and rapid 
The terniieraluro n«es to 101*, 105* or e\cn higher Ihis 
stage lasts from three to four hours 

T The Sucaling — Graduallyr the skin becomes moist, 

the patient breaks into a profuse sweat, saturating the bed 
clothes, and the temperature begins to fall After two to four 
hours the sweating censes, the temperature fairs to norniaf, 
and the patient may feel so muc)) better that it may bo difllcult 
to prc\ ent lus going to w ork 

In tertian malaria the attack recurs on alternate days 
until cut short by treatment, while in quartan winlana there 
are two clear days between attacks When mixed or multiple 
infections are present tins regular sequence is broken Some 
times the ngor may bo ab«cnt and one or otlier of the stages is 
sbortened or lengthened 

In malignant tertian infections the onset is often insidious. 
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the rigor does not occur and the stages are less' well definci 
P^Textal j)erio(ls arc i)rolonged and ap^Texial j>eriods shortened 
so that fever is often quotidian or remittent. 

Malignant Malaria. — ^Any case of malaria is liable suddenly 
to develoj) pernicious symptoms and to kill the patieut uith 
hardly a warning sign. For this reason every case should l>e 
regarded and treated as an emergency. These pemidom 
cases occur most eommorJy in hyperendemic areas and at the 
most malarious season of the year and are nearly always due to 
infection with P. falciparum. They fall roughly info two 
main types — cerebral and algid. 

The ccxthral type, may be characterised by hj’perpyreria 
up to 110® F. or more with wild delirium terminating in fatal 
coma. Sometimes coma may supen'ene without any warning 
signs ; convulsions or pareses may occur and permanent mental 
changes may result. 

The algid type causes shock, collapse and a tendency to fatal 
syncope. Gastric. d>'senteric, pneumonic, h®mOTxhagic and 
syncopal forms are recognised. 

T\ro other types known as “ typhoid remittent ” and 
“ bilious remittent *' are less dangerous but are liable to be 
very difficult to diagnose and to treat. 

These pernicious types are caused by obstruction of the 
capillaries of the various organs concerned by parasitised red 
cells. 

Relapses. — About 50 per cent, of eases of malaria are likely 
to relapse eren up to several years after the initial infection 
and even after the most thorough treatment. These relajjscs 
are caused by parasites which persist in the blood and especially 
in the spleen. Any cause of splenic contraction such as shock, 
cold, fright, and certain drugs is therefore liable to precipitate 
a relapse. Relapses ocair far less frequentlj' and over a shorter 
period following malignant tertian than is the case with benign 
tertian and quartan malaria. 

Chronic Malaria. — After several relapses or reinfections 
malaria tends to become chronic. Tlic spleen enlarges, often 
to many times it.s normal size, later becoming hard, fibrosed, 
small and of a " slatoy ” colour, the typical “ ngue-<sikc ” 
spleen. The liver undergoes somewhat similar changes. Tlicre 
are caehe.xia and a sallow and jaundiced skin as the result of 
chronic anjemia, and a leucopenia with relative monocytosis 
is usually present. The general wasting and debility render the 
patient an e.asy prey to intcrenrrent diWa-^se. 

Immunity. — There is no appreciable degree of natural 
immunity to malaria. A coaridemble immunity can be 
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ft«-<l»trc<l o\<.r ft i>eno<l of jeirs but oiil,\ nt ft grott ri'-k to life 
aiul ns tlio result of protongttj tlfnesn 

Diagnosis— Ouiug to the jiroJejin jinturo of mnlnnnl 
Himptoins it ma\ n?-»(mblc almost ttti> febnio (iisci^o, but 
cutcnc ft\er knla ft7j\r, amoebic fte|mti(is mul the Mirious 
abort fc>cra auili ns snndlly fcMr iind tlcnguo nro the most 
bkeh to bo coofiiscfl nitb it 

Althougli innlani is often of all diseases tbo ono in ufiirh 
nn cirU and nccumto dingiiosis maj be cxjicctcd, >ot in some 
cases esj>ocmlh Hiditcrtnn or ulicn qmnmo bns bocti taken, 
inrasUes mas lie absent from tito j»enplienil bkxii! In surfi 
cftsca tnatment miLst bo alnrtwl nt oneo ujtboul wanting for 
proof of tbo ibngiiosia Snob pn«>f inft> not como in linu to 
interest tbo patient and will bo of little comfort to tlio 
rclnti\cs 

If it 1ms not been iwasiblo to make tbo dingnosis bv blood 
cxarnnintinn, tbo rcs(Kin>^ to quituno tiin\ siijijifi it U/icn a 
fever continues m tbo ftli«cnrc of jnnisUcs nnd despite tiio 
adnnmstnition of quimnc, it is iinliU!> to bo nmlarm On tbo 
otltor band tliero nro mnn> short fevers winch will npiH.ar to 
rcsiwmd to qununc, since the lem|>crftluro drops in nnj iiivo 
after two or tlireo dn^'w whether quimno is given or not Other 
nriito fevers nm> occur m n patient volb Oiromc or latent 
mnlirm, so that the discover^ of pamsKes nia} not supply 
the vvlinlo diagnosis 

Treatment — There arc three dnigs that are sjicciiic in 
mnhnft — quinine, ntebrm and phsmoqiime * JJroadl} Ajicik 
ing the first two Iiavc a similar action in relieving sjmptoms 
nnd controlling the tcmjwrnlure b> dcstrovmg iisoxual pira 
sites qiiimno acting rather more mpidJv thnn ntebrin 
Plnsnioquino apficara to rccluc-o the habihti to rclaifco and 
hj a selective action on the sexual forms or giunctoc>(ci 
(especially of P /akijxirNm), — rcihires infcctivity to mos 
qiutoos — an important jwmt when treating cases m endoimi 
areas Ko ono course of treatment can ho laid tlowi 
vv’incn is ’nest or even suftnVio W men vase 'iirfi iitnn xvW^ 
has been eaid it will bo apparent tint qummo or ntchru 
should bo given m the acute stage and sboiild bo followed bv 
plasinoquino 

Qmmno may bo given concwrrontly or in (omhiimtioi 

• Ucinn dill llrwmcxiufo nrv *}/tl}r4ir prrparalioj » onguiaUy tr*xluo« 

In Cermany TJi^y aw now Jx-iig uwnnfarlurctl in Injilivnl iinUr ai 
van. !» oO Pi- namrs /M.'bnrt ~ • J«vn «• M jwr i 1 \ Ir clilon lo Vtcinr 

ninsojwtp (for ijifrauniwular Injictwi) nwroii' k luV Ic Moj^icni v mell wi' 
sulfl naU llwmiKi no Irtetjume lainiM|U)n 
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^nth either atebnn or plasmoi^uine indeed it seem<i to mcrca«e 
the eflicacj and to lessen the toxicitv of the htter hut atebnn 
and plasmoqumo should never be prescribed concurrenllv 
as each appears to enhance the tovicity of the other If both 
drugs are available atebnn should be given first and a 
few da^s should be allowed to elapse before phsmoquine is 
started 

It should be borne in mmd tliat all these drugs arc toxic 
and that when they are adnumstered in quantities sufficient to 
loll the parasites the^ are liable to have certain unpleasant 
and even dangerous effects on the patient Quinine in tliera 
peutic doses nearly always causes nausea and tinnitus while 
vomiting palpitations deafness and cutaneous eruptions msi 
result In rare cases of idiosyncrasy to the drug amblyopia 
and hajmoglohinuna may occur Atebnn probably the least 
toxic of the anti malarni drugs often causes a yellow staining 
of the skin (not jaundice) and rarely abdominal pam Plasnio 
quine may cause cyanosis doe to methamoglobinicraio cspeci 
ally if admimstered for more than five or six days at a time 
and should be used with very great caution in patients over 
forty In alcohobes and in the subjects of hepatic or renal 
inefficiency plasmoqiune should not be used 

Quinine should be given in solution and never in solid fonn 
IVlicn given by mouth it is immaterial w hicb salt is used but 
the sulphate requires the addition of acid to effect solution 
Owing to Its relative insolubility it is unsuitable for parenteral 
administration for which the bihydrochlondo should bo used 
Quimne should except in very severe cases bo withhold until 
the temperature has started to faU and each dose should be 
preceded by a dose of an alkaline mixture contaimng CO gr of 
sodium bicarbonate and 40 gr of sodium citrate to lessen the 
risk of acidosis and emebomsm Where the urgency of the 
case demands the immediate admmistration of quinine it nbo 
demands the more rapid absorption obtained by intrav enous or 
intramuscular injection 

Treatment ol Acute Malana — ^An initial dose of calomel 
followed by salts should be given to open the bonch and kccji 
the liver active and pulv A PC should bo admimstenKl to 
relievo headache and encourage sweating 

If qninme alone is availablo the followang course is rccoiu 
mended — 

10 gr t d s for a week vnth tho patient in l>cd 
7 gr t <1 s for a w cck 

7 gr b d for a fortnight with an iron and arsenic tonic 
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If other nro a tombtnc<l anirbo shouhl bo 

iw follow’s — 

Qoimno 10 gr , three turns a diij until the tejni>ernturo 
bns been noniml for forli eight Imiirs 
lor the next fi\o (ln\*s Atclmn one tnhiot (0 1 gm ) tiirco 
limes a ila\ llio lahlctH ehouhl bo swallowed whole 
and should be taken after food 
1 or the next two daja no trcitmcnt 
bor four ^la^8 plasmoquino ono tablet (0 01 giii ) three times 
a da\ and quuunc, 5 gr twice a daj llto same results 
um\ be neluexcd bj usmg citlicr jdasmoquuie eomiKnmd 
or quinoplasiiunc both of which contain quinmo ns well 
ns iiiasmoqiunc 

'11ns wurse max need to be rejicated m part or m whole 
and should bo follouoil bj a period of light diit} on an iron 
and ar^nic tonic It ruaj nco<l modification to suit indisjduat 
cases Alkalis and glucose should bo given 

Inlraterious qtantric innj ho given in ver^ hcivv infections 
in mnlignint malaria and m cs«es where the drug is not lytnincd 
when given bj the mouth Iho dose is 10 gr , and it should bo 
(Idutcd m at least 10 c c ofsahno distilled water or 5 jxir cent 
gluco'^o and mjt<te<l slowly Rejietition is ecldom necessary, 
furthijr treatment being given by mouth 

Inframu^ctihr quinine iiaa manv dis.idvnntagc» and few 
advantages over the intravenous n>ntc but when reins aro 
collapbcd or when the OfKrmtor is incxpencnced intramuscuhr 
medication maj be preftrable Moreover tho sudden dcstruc 
tion of such a large number of parasites as is effected bj 
intravenous quinine tnaj hbernto a dangerous or even fatal 
amount of toxin into tho blood stream Intramuscular in 
jcctions must he given deep into tho gluteal muscles and great 
caro must be taken to avoid the sciatic nerve Iho dose is 
5 to 10 gr of tho bihvdroeblonde dissolved in 2 to lee of 
stcnlo water or Bilmo and maj lie repeated ns necesharj 
Treatment ot Chrome Malaria — Lver^ attack of malaria 
whet her it lion primary attack ora relapse, should bondcqintclj 
treated as it occurs If this is done there is rarely nnv justi 
fication for the prolonged courses of treatment that used to bo 
presenbed in the hope that further relapses might thus bo 
avoided In verj obstinate cases however drugs which cniLso 
splenic contraction mi> be uswl followed b> quimno or 
ntebnn to 1 ill the parades thus thnivvn into the blood stream 
Ascolis treatment consists of tho intravcnoiLs injection of 
n tenfold dilution of 1 1000 adrenahn m amounts mcrcas 
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ing from 1 to 20 minims Slet-iUic salts aro safer and equi\ll\ 
effective, and neoarsplienamine given as follows has proved 
ver^ successful 0 45 gnu is gi\en intravenously followed by 
10 gr of qiiimnc in the evening Next day 10 gr of qmnme 
arc given three times Tins treatment is repeated nuekly for 
three further weeks, then fortnightly for a month and monthlv 
for four months The treatment should he controlled by hlood 
slides taken just before the first dose of qmnme The relapae 
time should be studied and the mtervals between treitraent 
modified accordmgly Atebrm may, of course, be used in 
place of qumme 

All cases of malam, must be nursed under a net and should 
receive a course of treatment immetlntely before arrival in a 
cold chmate 


BLACKWATER FE\T]R 

Bldckwater fever is characterised by an acute h'cmohsii 
of the red blood cells resulting m a h-emoglobrnTunm md, 
when the renal threshold has been overcome, ba?mogIobimiria 
or blackwater 

The geographical distribution is superimposed on that of 
malaria, but is far more hmited, occurring only m certain of 
those areas where severe malaria is prevalent The reasons for 
the localised distribution and for the occurrence of htmolysis 
are not known Although a few autbonties still think that a 
specific orgamsm (possibly tick borne) may be responsible, 
it IS now generally agreed that malana, especially severe and 
repeated attacks of subtertiao is the essential Vetiological factor, 
and that all drugs that are specific m the treatment ofmalani, 
especially qumme, may predispo*^ to the condition It is 
rarely seen m persons who have hved in endemic areas for le^s 
than a year but may occur within a year after leaving tliem 
Qmnme alone may cause hicmoglobinuna but not blackwater 
fever, and the disease has been reported m persons who have 
never taken quimne but it has never been known to occur 
m persons who have not lived in highly malarial distnets 
It may be stated wath certainty that the di«ea«e neirly alirays 
follows heavy and repeated infections with subtertinu malana 
that liave been irregularly or insufficiently treated, although 
it may not be possible to find mahnal parasites m the blood 
once the dcsease has supervenetl 

The mam syTnptoms are tho'*© of a malarial attack with 
severe and sudden hemolytic anaimia which may involve 50 
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jK'r of tlio nnl txlLs ‘Ilicro is %oniit}ng aiul opi 

gastnt psin Ujd Inar «inl f>{>U<on tnhrgc as iJic rthciily 
(.mbtlitlnl nMcmpts to dt il «ith (lie prodticts of 

'J ho urine, w !aoli ih hcnnlv ith nhundant nlbumon 
nnd c I'-ls, Mints in colour from red to bmun or black the 
fourth dnj tho In inoglobimirm Wons and the U tnjxjrature 
(n\U, but rchji'4>s nmj occur lljivrjurcxn delirium, |>or 
wstent \onnting, lineup, profil‘d dmrrhau /lud oligunn aro 
Ind progimstio Pigiis 'Mortahtj lancs from 10 io 70 {icr cent 
'llicrc is no K|*c(tfic trtntiucnt O ireful nurvmgig ofRupromo 
mipirtnuro, niul the sliouhl bt kept warm m bed and 

pbould not be moced Ucjicftlcd transfusions of lompiliblo 
bl»o<l uj> to half a litre on tiich occasion should be gi\cn from 
the start uhtn fatilitic's e\it.l To ginrd against amirm and 
n(i(Josj>» large amounts of Ihml ahould be adinmisttn'd ivith 
nuKsMc (losers of sodnini citmte and bicarbormle Hot fomcrUa 
tiotig rime be applied o>er (be Kidiic^'s and tafTcnie citnito m a 
do'^ofJgr tUKCudac mij benscclnsadnnxlit Ifsjinptoms 
are sccorc intra\ciKius inj<.ctums of glucsisc (7 |>er c’cnt ) or 
sodnun bicarbonate (U'O gr to the pint of distillccl uivtcr) arc 
indumtcd Qumino should be uithbehl but if parasites nro 
foimil to bo present during tbe coiirso of Ibo dm i^o full doses 
of nttbnn should bo gicon and n m»r*e of alt.bnn should bo 
giieriasa rciitmo during toticnlcsccncc If po>siblo the piticnt 
should kaic tho cndimic area as Foon ns ho is fit to (mcol 
and should not return Ono attack of blneku itor fee or pro 
disjxiscs to otiiers which tend to incroaco in Fcicritj 


LUISIIMANIA^IS 

I/cmliinniiiaMs occurs m two forms, one gcncrah'-ed, tho 
other loiahscd Bolli arc ci»ii''cd b\ larious niorplmlogicall} 
indistingui-hnblo sjiocKs of /cisAMioaifi, ininnto proto/oa 
clo>el\ related to tho 'i rj j* inosomcs whicli nru almost ccrtainlj 
transmitted b\ Phlcbolom { samlfliCH”) 

Li TS iiMAMAsis (Kal.\ Ann) 

Kah Arnr is i» chronic fobnio ihscnse caused b> 7 eishmantn 
({ofwiant It occurs most comnionli in India and Chum, but 
also m Afnia, ‘Jouth T’aRtcni Kiiroi>o and JSouth Atnorici On 
tho ■Mcditeirancaii hltond infants and >oung children aro 
especially affected and the disease is called Bonos or Infantile 
Knh Arar, while the causatuo organism is referred to as L 
12 
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tnfantum In tins area do^ are frequentlj mfccted and j: 
act as reservoirs of infection 

Stgns and Stjmplovis ■ — ^The onset maj be sudden or insidic 
There is chrome fever which tjincallj shows two peaks in 
twentj four hours AVith long periodical apjTexial interv 
The spleen is enormously enlarged and the liver to a Ics 
degree, causing a great increase in the size of the abdor 
in sinking contrast to the wasting of the chest and hmbs 
marked leucopenia accompanies n progressive amnnia w 
normal colour index, and hiemorrhages maj occur 
Europeans the skin develoiis an earthy tint and ma} tli 
areas of dUsky pigmentation Tlie patient generality ft 
surprisingly well and has a clean tongue and a good appet 
although hia temperature may be appreciably raised Soi 
tunes depigmented patches occur on the skin and are liter 
placed by nodules (post kala azar dermal leisbmanoul) wh 
may closely resemble leprosy After many mouths or ye 
the untreated patient dies of exhaustion or intercurrent disa 
to whicli the leucopema renders lum pirticulxrly hablc 

Laboratory diagnosts rests on the discovery of Leishmai 
m blood smears (which will show normal leucocytes and t 
thus exclude a leukTunx) or m smears made from pulp obtau 
by splemc puncture Sternal or tibial puncture may aLo 
employed In Kala Azar one drop of commercial forma 
added to 1 c c of the patient’s serum causes it to set intc 
firm opaque jelly vnthm a few minutes This so called ‘ah 
hydetest’ is ho\sever,nosahstitt{tefortatcroscoptcalihagnOi 

Pathology — The essential fact m the pathology of Ki 
Azar IS the parasiti«ation and proliferation of the cells of t 
reticulo-endothehal system 

Treatment — Antimony is a specific remedy Tartar erne 
(sodium antimony tartrate) in doses not exceeding 2 gr m 
be given mtrai enou'ily m 2 -per cent solution on alternate dn 
for SIX to eight w eeks but one of tlie pentavalent preparatio 
IS now generally u<!ed Of these, neostiboian and urea stibinu 
are probably the most successful These preparations have t 
advantage of being suitable for eitlier intravenous or mti 
muscular injection A total of 3 to 6 grm m ten to fifteen dos 
giien two or three times a week is usually sufficient to effect 
cure Diamidino stilbene has recently been used with promisii 
results 

Localised Leisiouittasis 

1 Cutaneous Leishmaniasis (Oriental Sore) occurs in Asi 
Afnca, South Eastern Europe, Soutli Amenta and AusfraL 
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t»ut iH most i*ominon in limited nrc'i'i of Indm, Trnq, 
ralcstino, Iran, Amlim tiiul Jlorth Afrna, Mhoro it hns many 
local RMioiurn'i U h notouorthj that onentnl bore and Kala 
iVynrrarcK octurintlicMmogDopmphical/irca Itna JotiJi'^.d, 
bficcihc, nlcending granuloma of tho skm of c\po^ed part-i of 
tijc hod} and h tailed h} L tropten 'ilic “soro commences ns 
n mnmte, itclung papule single or multiple I^tcr it liccorucs 
indunitoii and ca\crc<l a st il\ crust winch 11 frequently 
scratelicd off, uncoMring a shallow iiuhdent ulcer an incli or 
more in dinnctcr After tlnre to IwcUo months slow healing 
occurs, leaMiig a ileprc-e^cd star A considerable degree of 
immumtN rosnits L tropim cm ho found m scrum withdnvwn 
in a capillary pjjxilto fnnn henenth the tslge of tlio sore A 
coiiivo of one of the jK'ntii\nIcnt niitiinonv compounds is the 
best tmtmcnt wlitn the sons nre mnlliplc I>otal!y, wjitn 
secondary infection has liocn dealt uith, cignolin or 2 {>er 
cent antimony oiiitnunf ma\ be npi*!iod, or emetmo or 
borhenne may ho inpetcsl into the e<lgo of the sore \ riys 
lomsation or carbon iho^nle snow may l>e u<ed Hci*cntly 
gcKxI results ha>o been claimed for tlic local application of 
gulphapyndme 

1 Kosopbarynee&l Leubmaoiasis (tlsjiundi 1) occurs only m 
hmitcil areas of Fouth Amenta and is duo to infection with 
L i»msi/ci»#i« It cjui'os infiUniting sores of the mucous 
mcmbnuio of the mouth and i»>e, wjnth Ihnngb they may 
heal toini>oninly cicntually fimgato and tmiso great Jfxal 
ile^trnction Death from e\hnnstion or intcrcunent disease 
follows nioiitliH or yearn of great Riiffcring, but tho condition w 
amemble to treatment by antiinony 


TIlYriVXOSOMIAblS 

Alrican trypanosomiasis (Ibc final stage of which is often 
calldl Wcoiping biehncvs) is confineil to tropical Afncti, m 
certain districts of winch it is widespread and very fatal do 
populating laigo areas and causing great desolation 

It Is tanked by Irypanosomes — Binall tlagcJIato jirotozoa 
ivlnth infect the hfood and are transmitted from man to mm 
by tho bito of tsetbc flics ^fnny wild atiimnLs aro finnlarK 
inft cted and act ns a reservoir of the discaco 

Iwo iniun t\q>cs of tiic ihscase occur and are cau*<<l b\ 
try panosomcH of dilTcrcnl but morphologiealK ludistinguisliablo 
8])ccies transmitted b\ different uxiueics of ft^tsy flies 

Tho trypinosomiasis of tho Belgian Congo, tho Cmneroous 
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and the Gold Coast js caused by Trypanosoma gambiense and 
IS transmitted by Glossina palpalts and Glosstna tachnotdes 
The disease runs a relativelj mild course The trypanosomiasis 
of Rhodesia ana Slozambique is caused by T rhodesiense. and 
IS transmitted b) G morsttans In Tanganjaka both forms 
occur 

Symptoms — ^About six aveeks after bemg bitten by an 
infected t'letse fly the patient starts to have an irregular inter 
nuttent fever vath various erythematous eruptions and loeali«ed 
cedema and hyperaesthesia Later there is a general enlarge 
ment of the lymphatic glands especially in the neck and of 
the liver and spleen and respiration and pulse rate are quickened 
and there is thoracic pam These symptoms may continue 
for months or even years during which trypanosomes can be 
demonstrated in blood smears Recovery may take phee 
but more often the cerebrospinal system is invaded and 
trypanosomes are present m the bram and cerebrospinal fluid 
Although vanous psjchica! and even mamacal sjmptoms maj 
occur at first the patient gradually becomes incrcasjj)gl> 
lethargic and somnolent finally lapsing into coma and dying 
from exhaustion or intercurrent disease 

Diagnosis rests on the demonstration of trypanosomes in 
the blood lymph glands or cerebrospinal fluid 

Treatment — Germamn (Ba^er 205) Fourneau 309 or the 
British equivalents Antrypol and Suramin are the most effective 
drugs in the early stages All are complex preparations of urea 
Three 1 grra doses are given intravenously on alternate davs 
and seven more similar doses at weekly inteiaalb In the later 
stages Tryparsamide appears to be the drug of choice A 
combination of these drugs may be used Recently Synthalin 
a guanidme compoimd has been recommended and it eeenis 
that this maj prove of value i/i coses resistant to arsenic 

Control and preieniion of trypanosomiasis is a huge problem 
It involves the studj of the habits and breeding places of the 
vanous species of tsetse flies with a view to their destruction 
and of the role of animals os reservoirs of infection Personal 
prophylaxis is mainlj a matter of avoiding the bites of the 
flies but there is some evidence that mjections of Germamn 
(or its equivalents) reduce the seventy of the disease if it is 
subsequently acquired though thej do not prevent infection 
American ftypanosomiasis or Qiagos disease is restneted 
to hmited aroos of South Araenca It is caused by Trypano 
soma cruzt which is transmitted 1)3 the fl 3 ang bug Tnaioma 
Armadillos form a resera oir of infection It causes acute 
conjunctivitis foCial cedema and adenitis fe\or and enlarge 
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mrnt of tho thyroid pland In trnml spleen Chronu nenous, 
iiu Kipdcfnnlous ntid canhac t3iics nrp dc'Jcnbed 
Xo cfTeelno treatment w knoxsTj 


BYSKXTEKY 

Bi'senten means tlie passage of hlood and mnoua from tbo 
bo^Ncl ^Mth accompanjmg colic or tencsimis The -norcl is, 
lio\se\tr, pwiemllv rcscncxl for two sjiccific tUscnscs namely, 
baolhrj (l3*5cnterj usimlU duo to Shiga's I Joxner s or Sonno’a 
bacillus and arnceWo djsentcrj duo to tho proto^oon Enta' 
inttiia h\*tohjhra (llj'senterj duo to feonno’s hacdlus w 
desenbed on p, 250) 

BaciUar\ and amoebic djscnterj arc b> no means purely 
tropical discares, but tend to occur more commonly in tho 
tropics bceau-u) it is tliero that la found the general diiregard 
of sanitation and hjgicno that m necessary for their spread 
In tcmiKsmto climates d^senterj is practicallj limited to 
institutional outtircaks 

Control ol Djrseotery — Tlio rood© of spread ami, therefore, 
tho control of d 3 *>entcr> aro the same ^\hcthc^ it is bacillaiy 
or amcobio Tho cmisitue organism is general}} transferred 
from Roes to food b} the house fl}, tliough conlanunatton of 
food and v> atcr bj dust and b} “ camcre ” ma} also bo 
imiwrtant The disease wiH thcroforc occur wbero thorc is no 
cflicicnt sjstcm for tbc dispo«^iil of Kccs or for its protection 
from Jljcs jicnding disposal, a here flies and dust arc particnlarl} 
troublesome and food is not adcqualcl} protected from them, 
and Mhcrc drinking water ts not etenhsed or obtained from a 
reliable source Control mvoKcs llic flj proofing of lUnncs 
tbc prc\cntiou of promiscuous dcfiecntion and tho disposal 
of Rees (m the ab«euco of a water carriage Bjstcm) h} 
iijcinerotion or etorihsatitm rhc« Bhoiild be dealt witli by 
abolition of breeding places the incineration of manure and 
kitchen refuse, and h} the uso of traps, poisons and flj p'tpers 
Food must be protected b} thorough flj proofing of nil Innlers 
kitchens and diningrooms and bj the uso of gnuto covers 
Food and vegetables that aro eaten uncooked should bo peeled 
or well washed m n w'cak solution of potnsRium permanganate 
Drinking water, unless its source is above suspiuon, must ho 
boded or otlicnuso sterilised Cooks and waiters sliould bo 
pcnoduallv examined to ensure that the} are not “earners,’ 
and their personal Ii}gicne should Ire supervised Because of 
the difficult} of appl}ing these measures under active service 
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conditions dj^nterj has iltra^s 1>een tlie scourge of armies in 
tunes of war and has often been responsible for more casualties 
tlian have been uifUcted by the enemy 

The spread of the disuse by direct contagion is hiiutcd 
to communities Mliere the most elementary sanitary principles 
are disregarded as m natrre bazaars and lunatic asjlums 
Active immuiusation against bacillary dysentery by vaccines 
has not pro\ed successful m the past because of their toxiciU 
hut the results of hraited trials of various recently produced 
detoxicated vaccines ha\e been promismg A short haetl 
pasaiie immunity may be hestoned by the admuustration of 
10 000 umta of antitoxm m the case of Shiga infections 


BACILLARY DYSENTERY 

BacUlari dj&enterv is an acute epidemic disease caused hv 
the invasion of the mucosa of tho intestine by B dy*enlmt 
Shiga or bj one of the several strains of B dysentmee EJevner 
Sluga infections are usuall} far more severe than riexner on 
account of the greater degree of toxamia caused by the fonner 
organism 

Pathology — Generally speaking dysenterv bacilh do not 
occur outside the intestinal canal and do not invade tho 
submuco^a The tvpical lesions occur in the distal part of the 
large intestine hut ma;y extend to include the lower third of the 
ileum and are due to the action of the tovms produced by tlio 
bacilli In acute dysentery there is at first a general hjpera*niia 
of the mucous membrane and Uyper&ccretion of mucus Later 
there are submucous hjemorrliagcs and diffuse superficial 
coagulation necrosis with shallow snail track ulceration of 
the transi erse folds of the mucosa forming islands of granuln 
tion tissue serpiginous in outhne smrounded by h 3 i>eramiic 
mucous membrane In severe cases the necrosis may proceed 
to actual gangrene so that the raucous membrane is com 
pletelj destroyed and tho gut is contracted into a rigid tube 
containing green or biack s/oiighs Other orgins show the 
signs of acute tox*emia A mucous cohtis often results and 
a fibrotie steno«ed large intestine ma^ follow The Iiabihtv 
to stenosis will be appreciated if it la rememb red that m 
bacillar> di-senteiy the ulceration spreads round the gut rather 
than along it 

Signs and Symptoms —SlUiI catarrhal onbnar^ ukeratiie 
fiilmi latmg choleraic and relapsing t>T>es haio 1 een described 

After a short incubation ih,nod of ‘something le-v than a 
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hiuJtlcji ahdomjnnJ |v\h) nml nij urgent c«ll to stool usher 
m the ’n)eroTftor «>)« nureistv the tem{)crature 

n‘-es nud the frequent inotirm<i lK.eomo levj ft{nl niul cofttim 
ann uureKjng pTO|)ortion of miKiis ami hnght red Mood 
^rtKcmbhiig ml tumujL ^clU 'Jew-ums inflammation of the 
anus and o\cn prolapxQ of the lioncl vnnuc as the motions 
mcm«o up to thirty, forti orceen more tn t^ent} four hours, 
and the wlon nn he felt if the nMotiien li? not too tender to 
penmt pilpation 

In fulnmintmg cases the Rtools riiaj rcsottihlc “ riiest ^\ash 
” and maj t\cn hoeomo serous uhilo tn the most so\cro 
forms {astialU fchtga inftclioris) tovcnmi pro\o fatal 

iK-forc the ruimhcr and eonstitiitioii of the Htools 1ms caused 
alarm High fe^er, the ps»<sgc of ofTtnst\o aloughs, delinuin 
and hiccup arc gni\c signs 

A chronic form of the disease is not uncoinman after reco\ cry 
fimjfti Ifce (tcafe Aiinck «r.v/ ftr.tj </>.*v^*rforr«^i'5 un’toert an 

acute stage, and is (lion nmrhc<! h^ 8e\cntl dail^ stools esm 
taming hlood and mucus, uimting. cK'Bpopbia and neurasthenia 
llio descending colon is often thickened and jialpnhlo 

S^noMtis and arthritis svith sterile effusion, c«pcciall^ of the 
knees and ankles rna^ occur dunng the acute stage of tlio 
djseivo, or more nsunllj <lunug con^ole-^ccneo ConJU^ctI\^tIs, 
intts, partitilis and ficnphcral ncuntis rnnN jiUo occur as coni 
plititioiM and an thc^ arc the result of toxTaua, are more 
common in Shiga infections 

Diagnosis. — Colitis, malignant disease, diicrticuhtis, pol^- 
po'^is and especially mahnal dysentery, rnust he horno in 
mind and excluded, hut as the imtml trcstnicnt is the Kamo 
m both ImciHary and amccbic dywciitcry it cm and must ho 
csimmericcd at once uithout siaiting for a cortam diagnoMS 
In acute hscjllnry dy'scritery the Rfools consist almost entirely 
of bright red hlood and wcid mucus and arc pnctically odour 
less lltcroscopically the mucus contains numerous j)oh 
moqihonaclcsr leiicocy Ics and rwl hlood eeJls a niiinhcr of 
hrge macrophage epithelial cells Inch are huhlo to l>o mistaken 
for Knfnrncria hisfo/^/tca) and scanty non motile hacilh ^ licro 
13 ^cry little foicsl material 

Although a tontatne diagnosis can often bo made from tho 
cellular characteristics of tho cxudiito, final proof must rest on 
culture of the caasatne organism It is essential Umt the 
rhnician shoiihl rtslNO tho imporlanco of submitting a stool 
to the laboratory ns eirly os jiossibJo in tho disease and as 
fioon ns possible after it is passed 

Treatment — Certain general measures must bo ndojited 
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froni the outset m all ca‘^*s of dysentery withotit waiting for a 
definite diagnosis These mdade etnet confinement to bed 
with the ii&eof a bedpan, stanation diet and, ttnlcss theintient 
IS collapsed, purgation 

An initial dose of an ounce of castor oil or 2 drachms of 
^odnim sulphate sliould be folloned bj sodiurq sulphate ut 
draclim doses hourly on the first day and tavo hourly on the 
second Salmes should be continued in decrea<5mg amount 
for another fen daj's until the stools are fieculent again If 
diarrhcea persists full do^es of bi'smuth carbonate or kaolm 
maj be given Although it is a mistake to persist with sabnes 
for too long it is essential to get nd of the invading organisms 
and their toxms before attempting to control the diarrhcca 
until dnigs u hose action is laigely that of a cork Chlorodyne 
in doses of 20 minims three times a day is u'sefiil for the 
rehef of pim Opium and morphia maj be given in severe 
cases 

Colomo lavage is usually not indicated in the acute stage, 
but a hot (100* to 102 F) rectal wash out or an enema of 
starch and opium (JO mimms of tincture of opium to 2 or 3 oz 
of thin starch) may bo comfortmg and may be preceded by the 
introduction of a cocaine and morphia suppository 

AnhloxiC serum should be given as early as possible m the 
disease before the effects of the tovins become operative It 
IS of little use after tlie third or fourth day From 20,000 to 
30,000 umts of the pol^walent serum sliould be given intra 
muscularly accordmg to the seventj of the case, and the do-^ 
ma}' be repeated daily for tvro or three days In very severe 
cases it may be given intravenously in 2 pints of snhne or 6 per 
cent glucose 

^Tiere Shiga’s baallas is isolated the specific serum should 
be u»ed The nsk of anaphjlaxis should be guarded against, 
and it is advisable to give 30 gr of calcium lactate on the 
day the serum is administered and on the tliree following 
dajs 

Bacteriophage has not fulfilled ita earl} promise 

Drugs of the sidj^onamide gre vp oro effective in ca*^ 
of riexner dysentery but liave jet to prove their value in the 
more severe Shiga infections Sulpbaruhlguanidme, only about 
one third of winch is absorbed when taken by the mouth, i^ 
the most promising drug An imtial do«e of 0 I gnu per 
kgm of bodj-v eight maj be followed by maintenance do-^ of 
0 05 grm i>er kgm four hourly, until the stools are reduced to 
about four per day Thereafter 0 1 grm per kgm should lie 
given eight hourly for a further three daj-s The drug should 
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not 1)0 continued for longer than fourteen da\s in nil nml the 
wlntc 1x11 count flboulfl l)o ivAtchod 

I>fct tnunt Ijo mrrei<{d icr^ gniflunl!3, and not until tlicro 
IS detuutc (Imitil improvement olhcrui'^o relapse is likely 
to nsnll nnd the di in*o inn\ become cliromo Tor the first 
tuo or tlircc dnvs null u «ter, barlo) untcr iHi|)ernl drink and 
(e t sliould l)c nllou-cil in imnll quantities at frequent intcrvnls 
Iliercoftor nrrouroot Bcngtre food cfucktn ten beef ten and 
jellies ‘•bould bo added cautiously so that egg nnd milk 
puddings nro being taken b\ tbe eighth dat nnd n fi**!! diet by 
the tenth Ahohol must be stntth forbidden during the disease 
and for a mouth nftemnrds 

In chronic c'\'<?s high colonic lavngc on nltcmatc days should 
be. combined u ith n light diet and a morning saline lo rcmoi o 
mucus an initial enema of a pint of warm vvater containing 
GO gr of sodium bicarbonate sliould l>o given Half an hour 
later the lavage is given slowlv by gravity through ft rubber 
urethral entlittcr A pint and « Jialf of a non isolonie silme 
should be used and ahould Ixi retained for ten to fifteen minutes 
during which the patient sboiitd nssuino fir»t the left lateral 
then the gonujHictoral nnd lastlv the right lateral position 
Vnrioua medicated retention enematn bavo l>oon reeonimended 
Autogenous vaccines arc well worth a trial and recently a diet 
of ap])lcs has been advocated Then) is accumulating cvidetico 
that m colitis nnd chrome d\«»cnteric conditions there is n 
general avitaminosis and tbo ndminislration of vitamins js 
therefore well worth a (real 

Toint effusions should be nspimtcd nnd counter irritant 
dres. mgs apphevl 

It IS mast important that the stools should bo ovamincd 
mncrovcopicnllv and microscopically throughout the di'ea^o 
in order that (he eoiubtion of (he colon may ho assessed 
rverythmg passed from tho bowel must bo scrupulously ilis 
mfcitcd until Tcj^atcd cuUurcH prove negitive 


AJICniUC D\SLNTER\ 

AmcDhic dv sentcry is ft diseise of insidious onset and chronio 
course caused by infection of the bowel wall by J nfamceba 
histolytica Secondary or metastatic nmmbiasis (pnncipaliv of 
tho liver) mn\ follow the penetration of the amcebai into tho 
ti-^suts and their tpread by Ibeblooil stream 

mttology—}- ntat/iabi histalynca m its vegetative or active 
form 13 an aTnoiba about two or tlirco time!, tho size of a poly 
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morphoniicle'xr leucocyte It possesses the poTver of amcoboiil 
ino\ cment of throwiig out pseudopodia winch engulf the red 
blood cells leucocytes and other debris on uhich it h\es anti 
of secreting a histol} sin w Inch enables it to penetrate the tissues 
In this form it is extremely delicate and avould soon pensh 
when passed from the bowel In imfavourable conditions it 
therefore encysts and the round qindnmicleate cj'st thus 
foi-med possesses sufficient resistance to desiccation and extremes 
of temperature to allow it to be transferred by the agency of 
carriers flies water uncooked food and possibly dust to 
bo ingested bj other persons m whose mtestine it excysts and 
liberates the active pathogenic amceba 

There are other amoebse and their C 38 t 8 (notably E coh) 
which occur m the intestine and fieces winch are liable to be 
mistaken for E histolytica but thej are none of them patho 
gemc 

Pathology — ^The amocbie dissolve their avay do^vn through 
the mucosa submucosa and muscular layer where they produce 
small submucous abscesses so that the mucous membrane 
becomes studded with mmute jellow pustules These little 
abscesses burst and produce ulcers whicli increase in size and 
become funnel shaped the edges bemg regular and the bases 
covered with sloughs These ulcers may coalesce and tend to 
spread in the long axis of the gut Thej are separated by areas 
of normal mucous membrane Deeper penetration of the 
amceb® may result m perforation pentonitis and adhesions 
between adjacent coils of gut or between gut and bver or 
spleen while erosion of blood vessels raaj cause Injmorrhages 
and thromboses and the spread of amcebai to distant parts of 
the bod} with resultant raetastases Araccbic ulceration is 
commonest in the ciecum hepatic flexure and sigmoid colon 
the lower ileum bemg only rare!} affected There is general 
compensatory thickemng of the gut Ulceration ma} become 
chronic and be followed by polyposis and carcinoma 

Signs and Symptoms — fhe incubation penod is several 
weeks The onset is insidious and often there is no more than 
colic and perhaps mild diarrhoea indeed death may result 
from perforative pentomtis or metastatic ammbiasis ma} 
occm- without there having been any d}6entenc s}mptoras 
Tenesmus is not marked unless the rectum is affected and 
abdominal tenderness is localised and may simulate appendicitis 
The stools are rarel} numerous and consist of f-eccs flecked 
with mucus and streaked with blood They are offensia o and 
arc said to resemble nnchov} sauce There is seldom any 
fever or toxaimm "Nubile gangrenous fulminating ca<=es do 
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occur, tlto tli'Jt i«j( tjpionU} niiw a ihranic course uincli often 
docs not kcxji the pitunt to hw litd or c\cn awvj from Ins 
work »i(ioc<I m the most irtatdious casot tho 83 niptouis mav bo 
so slight that tlio fliispujon of maliitgcnng ma} anse, the 
paljcjiL being hstlcsH nml tired nml fllmumg notliing chmcall^ 
beyond a nuld taoh^ianlia and an occasional ostra »>stolo 
It nn\ fairh bo Raid that tho tcriousnesis of amtebio dNsenter^ 
Ills not m the d\scntcr> but m the penetrative jwwtr of the 
nimvhc and the dangers lesuUing fttim it 

Diagnosis — ^Microscopio examination of the stooh and tho 
finding of /’ji/uifloifi hi^tolyttfa or Us evsts can alone supplj a 
contlusivo diagnosis Tor this purpose iwrm frcsfihj jxtwd 
stmli should 1)0 rei>catcdl> cxamincil Often the detection of 
tho amci-baj is facilitntoil I13 a aalmc purge, so there is every 
reason for proceeding with the nommi initial treatment of 
dvKenterj 

/ coll js not infreqiiontli present in the stools in 

eases of hacillary dvscnlcrv It is therefore imiumtive that 
tho pithologist should he competent to distinguish with 
certnintv between these two amah o and their c^sts orvsrong 
diagnosis and treatment nmv well have fatal results Tho points 
of differentiation ore be>oud tho eeojio of tins book and can 
he loarnwl onlv bj the studv of fresh fi|)cciincnd, but it maj bo 
Raul bncfli tliat A’ ht^folyUcn is gcnemllj smaller and more 
active than / coU, and while the former often contains m 
geskd reel blood cx?Ils the latter never docs The c^sts aKo 
tend to ho smaller m the cn*>c of / hi-iiolyhc/i and tvpnall} 
contain four nuclei in that spteits wliercna tho c>sts of F roh 
contain more than four nuclei Microscopical exaiumatinn of 
the stools w ill nUo rev cal that tho red cells tend to show roulc uiv 
formation while comjiaratively few pus ixilLs and macrophages 
arc Keen ])ut there arc numerous motile hacilli and often a 
number of Charcot Lejden crystals 

Sigmoidoscopic examination \s often of great help m en 
ahlmg the tondition of tho bowel to be studied and niiicuhx 
maj often he found in scripings from the ulcers wlien it has 
not been (lossihlc to find them in tho stools llio compirativo 
piinlcssness of fiigmojdostopv in amcobic infections is in itself 
a point of some diagnostic importance 

Amoebic d^}^entery is usuallv accompanied bj a modeiato 
leucocitosis 

Treatment — rhero are eeveml drugs that arc specific against 
F hiftolyUca and all of them possess to\it jiroperties It is 
therefore w rong to administer any of them unless the diagnosis 
has been Cfetablislicd and if laboratory facilities exiit their 
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use as diagnostic agents, as quinine is used to diagnose malana 
IS to lie avoided Of these drugs emetine, an alkaloid of 
ipecacuanha, is the most lethal to the amoebce and the moit 
tovic to the patient 

In acute cases the treatment should follow the general hues 
recommended for bacillary dysentery Serum should not, of 
course, be given a smgle daily sabne is usuallj sufficient and 
the diet raaj be rather more generoiis Emetine h 3 <lrocblonde 
1 gr in 1 c e of distilled Water should be given hypodermically 
on each of the first ten daj^ It should be remembered tliat 
emetme is a dangerous remedy for a serious ’disease and that 
it maj' affect the heart and occasionally the nervous system 
and the patient must, therefore, be confined io bed and carefully 
watched and nursed 

After this ten day treatment the patient should have a few 
days rest from active treatment and should then be given a 
course of emetme bismuthous iodide (E B I ) Owmg to its 
tendency to cause nausea and vomiting E^J should be given 
last thing in the evening when the patient is gomg to remain 
undisturbed Ten to Wteen numms of chlorodyne or tmet 
opu given half an hour previously may check excessive vomiting 
E BJ should he admimstered m gelatme capsules m a dosage 
of 1 gr on the first day, 2 gr on the second day and 3 gr on 
each of the subsequent fen days Durmg this course colonic 
lavage should be given daily with a pint and a half of warm 
water containing 90 gr of sodium bicarbonate and should be 
followed by an enema of 6 to 8 02 of 2^ per cent chimofon • 
(B P ) uhich should be reiained for eight to ten hours The 
rationale of this treatment is that while emetme nets on 
amcebm 111 the tissues, E B I and chimofon act on tho'ie in 
the lumen of the bowel 

In resistant or relapsing cases tnal should he made of 
stovarsol or carbasonc in doses of 4 gr twice daily for ton 
days Clumofon pills and Kurchi bark and its derivatives are 
also recommended 

Diet should be bglit and milk js not contraindicated 
Alcohol must not be allowed 

Scrupulous care must be taken to disinfect the stool* until 
repeated evaramations fail to reveal amcebm or cysts For 
some time after apparent cure the stools should bo periodically 
exammed to make sme that the patient does not become a 
“ carrier or cyst passer w bo will be a danger to the community 
and liable to develop any of the vanous aracebic metastases 

Because the diagnosis between bacillary and amcebic 
• \»tren Quuio^l, QuuuosulphaD, 
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dysentery in of such ' {iuproino importunco and bcoini^o con- 
fusion Ims In tlio past so often led to unnecessary lo-cs of life, 
tlio main iKtintxS of distinction are Mimmariscd below : — 

l}~ti-il!try l>yt^i^‘ry Atruziia Dji^nUry 

An acn(<?, enMcrtifa fi hnfi' ttiww A »ut>-<ic\it45 or ebronJe, entlptnfc, 
of abort iJuratton am} auiMrn onaot afr)>n}9 of }ong <}uration am} in- 

ocourrinj; most rommonly }n rfrj- ritlioua onset t<ccumii^ most commoJil/ 
climatts ami )in\in{; an Inculatlon in hamul clinutos ami Lavina; an m 
pono<l of not nioro than a wceb. oulation i>er\o»l oflhroo to taclio weeks. 

TJio tonenn is ctean, loxrmta is TI«o tongiio is «iirt>, toxemia U not 
tnnrVe<i, Hiul tenr^mu* mrtmon Them m-sricnl, ami tenesmus is unusual 
U general abdominat temlemras. Ttiero is loraliM^l aUlorrunal tendernrs.s 

Tho stools are seanly, numerous. The atools arr lirse, not \iry numer* 
o<li)tirlc!t*, alkaline, and consist almost ous, oflcn«tve, amd. and consist of 
entirely of IiIockI and muen-s—** rol fa^al mstcrwl Btrcakwl with blixxl and 
currant MierrMco{ueain ml hlnot) mucus— “ anchor} Uhero* 

cells and poKmorjihonuilearx are sesiplcally Wsl Mfvnl celU pcutr in 
mimcrous, iii\cro]ilia{re ccH* are plcntl- dmniM. }tulymi>r]vhonuclcatsi are dam 
ful. and or;;anLsms acantv and ron*Mt a;nt, marronhs^s are not eomni'in 
main]} of non motilo baeilh CJiarrot }.c}ilcji rrjatal* are* often s'sn 

« ami tliere are numerous motile bacilli 
liPueoeytosw js unusual I>cuct»:}tusis Is the rule 

Ulrerv, when jircssnt, are shallow, Ulcen are Uoep and fiiniiil shajicU 
With scq<t|!innu« outline, the liases with a rcpilar outline, the bases cnn> 
ennsistin;; of pranoLstion tissue. Thej eistinj; of almiphs. Tliey occur in tlio 
lend to occur on the free ciifw of the lonj; axis of the pttl InUnemng 
transrerse folds of the put The whnfu mucous membrane is normal 
mucous membrane Is h}(V'fTm!o or 
necrcMcsi. * 

The only imjssrtatit coinjvlicAti<iirt are A|»rt from immrsliato danpeps auch 
arthnlM and intu Chronic rahtis and as iieHuraliim. pnlonitis, and hsTnor* 
atenmia may follow. rhaires, the only common comiilieatiou 

is bopalitU and Incr abscoss. 


SIetastatic AMtrniAsis 

During ibb cotir*.c of «m<cbic iiifoction of llio intestine, 
invasion of tiio skin nrtntnd tho niius may occur, and tiio saino 
thing miiy Irnpjron ronnd » colostomy or np|>oiKliccrtojiiy 
wound resulting in n hprending ulceration Such conditions 
respond readily to emetine. Tho tnio metastatic lesions resulting 
from tho primary infection of tho gut are, however, blood borne. 
Tho crown of a small vessel in tho gut wall results in the 
amajha? being carried up the mesentenc and portal veins to the 
liver vhich is by far tho commonest site of such lesions, 
AmmhiaKis of the brain, spleen, and lung may occur. 

Amosbic Hepatitis and Liver Abscess 
Tho great majority of untreated eases of metastatic 
amcobiasis take the form of au abscess, more often single than 
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multiple in the right lobe of the hver though carl^ diagnoas 
and treatment ma\ arrest the condition in the stage of 
hepatitis which precedes it The disease is rare in natives and 
in European women and cluldren 

It should be remembered that although tliete is alwaj-s a 
pnmarj infection of the gut this raa^ have cau'od such mill 
symptoms that no historj of dysenterv is obtainable on I 
the absence of such histon must never cause the po'tsibiliti 
of hepatic itnccbiasis to be overlooked m aii\ case of debihtv 
or chronic ill health m a person who has lived m the tropio 
The condition raaj arise as long as twenti vears after the 
pnnnr^ infection 

Symptoms Stgns and Dtagnosis — ^Tlie existence of raahi*>e 
imtabilitj lo*!* of weight and appetite coated tongue and 
irregular action of the bowels in one who has hved in a countn 
w here amoshiasis is endemic should never fail to nrom-c suspiciuu 
If to these svmptoraa be added a muddj complexion evening 
pvTCVia and night sweats hcavmesaror pain m the nght hvT»- 
chondnum and a drj imtativc cough the dlagno^ls can hardlv 
ho in doubt Pain maj be referred to the nght shoulder or to 
the appendicular region and physical examination mav show 
enlaigomentofthe liver and signs of pleural involvement or nght 
basal pneumonia Diminution of movement of the diaphragm 
anddeforraitj ofits nght dome mav be seen in rndiognipha an! 
w hen accompanied hj a moderate leucoc^ioais with a relativ civ 
normal Iv mphocj to polvmorphomiclear ratio it is ptwumj live 
ev idence of tho existence of a fu!l> developed nbsce^'v and mav 
be confirmed bj aspiration Amrebu though pre\eut m the 
growing edge of the nbsce^ arc not often found in the pu** 

Suflicicnt thought must be given to dilTcrcntial dingiio-iis 
to prevent the possibihtv of overlooking hepatic enlargement 
due to mahna hvdatul c^'st gumma malignant disease and 
kala azar but eaploratorv puncture is gencmll_j a ju‘?tifiable 
confinimtorv measure In aciilo cases with congestion it n 
often advisable to postpone this step until a course of cinetin 
Ins fiileil to reduce the temperature and the Icucocvitxvs 
\s])iration «!liouId be performed under local or general nmstlioi » 
with a \v ide liorc cannula and ample suction the site of election 
licmg m the absence of localising signs a point in the cightli 
or ninth intercostal space m the anterior nxillnn line 'lie 
needle should be mtrodnccvl inwards and slightlv upw ird'» and 
backvvanls for a distance of three to three and a Jmlf jnci e< 
Sjvcnl punctures should bo made l>oforc abandoning* fl e 
attempt The stools sboul i aluavs Iks carcfullv and rci>cato*llv 
exaniincvl for amccbic cj'sts 
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If i«ntrcato<! nii hjiicpImo s «m> I»urst into the hmg 
plciirn i>cnc vnlmiu or iKjntoncum or hocoino Rtcoiulardv 
infected \dequnto trontment rwhicca tlio mortality from 
nhont 70 per cent to pnctiinllv tiif 

if rfn/;nc«/ — In nmabic hcpititis a course of ten dnil> 
liNpodcrmic injections of I gr of omctino rIiouUI bo gucii 
during uluch tlio jw/iciit bt kept in bal on ii lo^^ tlict If 
n«ts art pre-sent {n the stooh thin should bo foJlonal b} a 
Course of omctino bisinutliotw lodido b\ tbo mouth and chimofun 
encmatn ns in nmctbic di,Fcntor\ 

1 icn when nn nhsccss has fonited emetine nlono maj often 
effect ft cure lint ns n con^'idcmblo uinouni of jius nm^ be 
prcs'Cnt (ns ninth ns C pints lifts been rcconloil) aspinitum nmi 
bo necessary in associnltou with a conntc of cnioline After 
nspirntion J or 2 gr of emetine in ID (, c of stcnlo distiJJcd 
water should bo injected into the abscess ra\it\ iVapintiori 
ina\ Imic to bo ropcftttil if tbo ta\itj fills up again Strict 
attention to avopsis must Im obstneil or sccomlan infection 
will inevitably follow Surj,i(al dmiingo is to bo avoided and 
ojK.n tn>cnitum is rircly justdicil 


CUOLLUA 

JFtiology and Epidemiology — Iht disease js caused by Iho 
comma slmi>cd Iifrio cfolcric which infects the niucos.v of 
the fiinall mtestmo nn<! jiroduica n jxitcnt endotoxin J ho 
vibrio IS usually^ ingested in water contaniinateil by jicrsons 
HufTenng from the disease or tirrying Iho orgiiusm during 
convalc ccnc*c llcaltliy camera nro rare Ixiss comnionlv 
the disease is c-onlractod by eating food (esjiecnlli raw fnnt 
or vegetables) winch in turn has been contaminated by water 
a earner or Hies India is tlic endemic focus from winch the 
di case sjircads along the routes token hy tmdors and jalgrinis 
to all parts of Asia It is iiow well over half a century since 
the disease occurred in the British Isles or Anienca Although 
a cert im mminium atniospheno humiditv is ncccs.ssry the 
sj read of an cpidoinic depends chiefly on the cxistcnco of 
ins.imtary conditions and it is to the eradication of thc*so 
conditions tint Western rnrojic ow.es its coniparatieen new 
found freedom from the disease 

Pathology —iho niultiphcntion of tho vibno m the small 
mtestmo and tho liberation of toxins cau^-o a hyjicmuia and 
later a supcr/icial necrosis of tJic mucous membrane and 
the Joss of laig,e quantities of fluid from the b'*"' 
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dehjdration ensues involving luemo concentmtion lowering 
blood pressure muscular cnmps suppression of urine s 
ur®mia The loss of salts from the blood causes acido 
These effects are a^avated by the action of the absorl 
tovins which themselves cause a fall in blood pressure t 
damage to the secreting tubules of the kidneys 

Signs and Symptoms — ^After an mcubation penod wh 
vanes from a few hours to about a week and with or with( 
premomtory diarrhoea the disease sets m with the passage 
profuse and frequent motions often accompamcd bj co 
The motions at faical rapidly lose their colour and assu 
the typical nee wafer appearance — watery fluid contain: 
flakes of necrosed mtestinal epithelium In this the sta{je 
cvacualion enormous quantities of this fluid are lost both 
diarrhoea and vomiting As the fluid contams the vibrio 1 
attendants nm a considerable risk of being infected Delijd 
tion produces intense thirst the unno diminishes m amou 
the blood pressure falls the pulse becomes small and threat 
the temperature drops and the patient passes into the ali 
3lage The eyes are sunken the intra ocular tension is reduci 
and the ejehds pearly white The skin becomes clammy a 
wnnUed ( washer woman s fingers ) and of an earthy In 
often With cyanosis at the extremities The surface tempcrati 
and the blood pressure drop still further and the puLe may 
barely perceptible Severe and agonising cramps in the cah 
occur and the patient although fuUj conscious cannot spe 
above n husky whisper The unne maj be completely bu 
pressed If a vein be opened only a small bead of dark tar 
blood may exude the speciGc gravity of winch may evee 
1 070 as compared with the normal 1 0o8 It is m tins stag 
often within twenty four to thirty six hours of the onset 
the disease that death is most bkely to occur either m cou 
or after sudden collapse 

Recovery is heralded b) a general iemi«;‘5iou of sjTnptoc 
v,Inch constitutes the stajje of reaction The motions decrea 
m number and volume and bile reappears in them T1 
temperature rises and may become hyperp^Texial tiie pul 
improves unne is secreted and the skm regains its norm 
appearance Recovery is usually surpnsmgl> rapid havir 
regard to the senousness of the disease but in this stage tl 
patient is by no means out of danger and death maj occi 
from pneumonia hjqierpjTexia or urremia Con\ alcscence 
apt to be complicated bj anaemia to\ac ncplmtis chroiv 
enterocohtis funmculosts msomnia and mental depression 

In addition to the classical cholera described above an 
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!)u!ft(orj cn«;cs ma\ occur (cHpocmllj Into in nu eiudoimc), ivnd 
maj sufTtr from iiltlc inoro limn mnlaico and dmrrhcca On tho 
other hand, 8c\ero, fulinmalmg aro Bowetimes seen m 
Avhich death from toxamm occura heforo diarrhoea orxoimting 
haet made their npjx^minco tho no called “ cholera sicca ” 
Morlaht} in trcatwl ca«ica \ancs from JO to nO jior cent 
Diagnosis — Tim rcstn iinall^ on Jho demonstration of 
Vihno ehoJerar in tho c\ncuation<! h} rultnml and hjocJiomical 
nietlmds Once an epidemic is uell e«tah!c<hod diagnosis 
presents no diRicuIti, but in the earlier or sjioradic eases 
bacillar^ djscntcr^ iimhgnnnt malnnn, and food ixiisoning 
mvist ho excluded In inahna tho (emiicrnturo is Ingli and in 
food poisoning tho \omiting precedes tho diarrhcea wheicas 
in cliolcra it follow h it It should bo rememhered that dj sentcrj , 
enteric fcMT, or malaria ma\ co exist Avith tholcra 

Treatment — ’ibis ainw to rojilaoi fluid loss, to iiciitmliso 
acidosis, and to dcslroj toxins 

Throughout tho di‘>cAso the tcm|Kraturo must bo carefully 
watched and tho urino must Im mcnaured Tho patient must 
1)0 kept warm and Fhonld wear a * cholem belt " Tood ahoiild 
bo withheld altogether until the tholcraie dnrrlicDa ccaFcs but 
iinhmitoil boikd water pinked witli {lotassnim {icrmnn 
gniinto (1 gr to the [ant) should bo allowed, and iiotasimim 
permnngamte in pill fonn should bo admmistcnKl until the 
stools become and remnm green A-s nuioh aa SO gr rim\ bo 
gircn in tho twente four hours to oxidise the toxins Kaolin 
m a strength of I to { m water may bo awallowcd m largo 
quantities and acts bj adsorbing tho toxins To chock purging 
and xomitmg it is wise to gi\c from the outset eight or mno 
half hourlj doses of essential oils — close, cajaput, and junnwr, 

'» minims of each, ssith 30 minims of spt icthcr and n minims 
of acid Bulph urom Bsctcriophagc and antitoxic scrum, 
although somewhat uncertam m their action arc wortli a tiial, 
hut the> must ho gixcn immciliatch symptoms apjicar 

Iho cs-scntial treatment In cholera, howo^er, is tho rejlacc 
tnejtl o/ jluul and salli llns should ho cfTcctcd h} tho slow 
intravenous mfiivion of two lohitions of Bahne, ono alkaline, 
the other li 3 |)ortonit Tlio alknlino nohition consists of OO gr 
of Rodiiim chlondo and ICO gr of aoihiuii bicarbonate m n pint 
of gtorilo distiHctl water 'llic hjpertonio solution consists of 
120 gr of sodium chloride 0 gr of potassnmi chloride, and 4 gr 
of calcium chlondo to tho pint One pint of tho alkaliiio solution 
is followed by ns nianj pints of tho lij’jjertonie. solution as arc 
indie itcd bj the degree of dehydration As a general rule a 
pint H required for every unit by wbicli the specific gravity 
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of the blood exceeds 1 060 up to a maximum of C pmts Tims 
a blood specific gravity of 1 063 calls for the inftKion of 3 pmts 
one of alkaline and tvo of hypertome salme indicates that 
about half the fluid of the bod 3 has been lost and corresponds 
to a sjstobc blood pre-ssuro of about 70 mm Hg ^Miero no 
facilities exist for such estimations or for prepanng these 
special solutions 3 or 4 pmts of normal saline should be given 
Infusion maj need to he repeated if the blood pressure reniaita 
low or coUapMj still tlireaten^ If there is anuria a pint of 
normal sabne should he given by the rectum everj tiro houri 
and fomentations should be apphed over the loins 

The hypodermic infection of drugs is to be a\ oided in the 
algid stage as thej are hable to have a dangerous cumulative 
effect when the circulation improves tlurmg the stage of reaction 
but pituitrm digitalm atropin or adrenalme maj bo necessarv 
to combat severe collapse or anunn. Cramps may be rebeacd 
bj massage warmth or short chloroform inhalations 

In the stage of reaction bismuth sahcylate m 15 gr do*cs 
may control continued purging Convalescenco must not be 
burned and diet must be mcrea«ed with the greatest care 
Prophylaxis — Personal — InociiJatjon with cholera raccjno 
gives a rea«onable degree of protection for a few months 
During cholera epidemics the addition of 30 minims of diluted 
hjdrocfalonc acid or 15 gr of sodium bisulphite to every pint 
of fl finkin g water is a wj«e precintion All water used for 
drinking or in the preparation of food should be boiled Salads 
and frmt should be avoided altogether or soaked for two houra 
m 1 8000 potassium permanganate Melons and cucumbers 
are particularly dangerous A daily do=e of essential oils is a 
useful preventive Everj effort sliould be made to avoid any 
thmg likely to upset the digestive tract not excluding 
purgatives 

General — Cholera patients must be jsoHtcd for six weeks 
or until the stools ire free from the vibno and during this 
time all dejecta as well as all soiled clothes or bed hnen must 
be fborougfifj cii«infected Cbmera sbouftf be pougbt ocfi ttiKi 
eonticts isohted for ten days 

M iter supphes must be carefuUv supervised and some sure 
method of sterilisation pncti^md Acce^ of flies to infected 
matenal and to food must be prevented 

SPPXJE 

Sprue is 1 chrome dis>ciso of variable symptomatology but 
classically there is dy5>pep<na ahdomiml distension mJ 
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(Ijurrlm glo^^itis imuJ niiviina It <K<iir8 m thosf \\Ir) hvo 
or h\c<l m wrtnin trupicjil or Muljlinpital urtnn, c^jnscnUj 
Imlia juul Ceylon, Clmn, tljo Kuitaiul \Yest and Central 

Amcn«\ It bevrs ii do'io reluliunslup to txvbnu (license nnd 
idiop\lliic stuitorrha i (\>h)ch 1ms been called “ non Iropital 
8j)ruc ”) 

Sjmio IS probably a dtfiticiu> disoaiit tbc tssciUial fact m 
tlio .etiology bung impamncnt of absorption fnnn the Binall 
mlestmo consequent on ntrojih^ of the mmous membrane 
'I be ciu-o of tins ntrojdn is luit kmmn inul is tbo subject of 
much Rjwtuhtion Ibe im)Niinncnt of ubsorjition cmbncca 
fits glucose, cibiiim, iron, Mtnmms, and tbe txlrmsic unti 
niuimc f iclor A I'onsukration of tbo results of the failure to 
absorb these RvibsUinets will cxplnm tlu symptoms 

Sj/miitom^ arc insidious m onset nnd follow iin uncertain 
hut prolonged mcnlnliou jicnoil OnH in fnJU dc\ clo^Kyd tnscs 
arc nil the symptoms Iiktl^v to be ficen nnd morcoitr, tbcir 
i>o\ont\ vanes greatly Imlnbibt}, flatulent d.vwpopsin, nnd 
morning dnn-heca nro ninong the larlu'st mnnifestatjonj* TJio 
stonU nro hrgn, jinlo gaseous and foul smelling ami nia> 
contain twice tbo norinnl proportion of fat, whicli is, howo^er, 
coinplotel> split Sianess of the tongno mtli tlimning of t)io 
mucous nicnibrnne nnd atropin of tJic filiform papdle is a 
common nnd distressing feature Mctton<»m, cramps, ami 
totan} mti} occur, and n intgnJocUic iinrnna maj develop 
which is jiidistinguiilmblo from Inio permcioiis aiiomm 'Ihcrc 
mnj ho achlorhydria but mreh a complete acliyha In Into 
eases peripheral ncuntis and #.igns of auhaente combmctl 
degeneration of the coni may appear, and m untreated eases 
deith follows Im reading debility and emaciation 

Trcalincut — ^Ihcro is no spctific remedy The object of 
treatment must be to gn o complete boildy rest and to admimstcr 
small frequent fce<ls of only the most easily absorbed substances 
I'atsand fermentable earbohydntes muat, therefore Ikj mhicod 
to a minimum A milk or Ingh protein diet should bo adhered 
to until tho condition of the patient and the eon-stitution of 
the stools induate definite improvement rrint moat jimo, 
and hv cr may lie nddc<l gradnalU , hut tho diet must bo carefully 
rcguJate<l for at least «ie months after ajiparent cure Although 
Mlamm therapy lias not yet emerged from tlio experimental 
stage It is a logical treatment, and excellent results have been 
obtained from largo doses of the JJ complex (mcotinic acid and 
rihollavin) Tho anmiia should 1>o Ireatctl with intramuscular 
injections of Iner extract and tho administmlion of iron In 
very advanced cafecs blood transfusion should bo tried Strict 
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but sj mpathetic nursing js essential, and the patient should 
leave the endemic area as soon as po‘?sibIe 


YELLOW PEVER 

Yelloi^' fever is a severe, acute, specific disease caused b,i a 
filterable virus transmitted from man to man by the mosquito 
AeJes crgtjpti It is characterised b\ fever. albuminuTLi, 
hicmorrhages, jaundice, and its peeuharly limited geograplucal 
distnbution It is a disease that is becommg mcrei'ingly 
important epidemiologicalii as the endemic foci become the 
junctions for more transcontinental air traffic 

53tioIogy and Epidemiology. — -The vims circulates in the 
blood of cases of yellow fever onlj during the first three dajs of 
the disease Durmg this penod the vims may be taken up b\ 
the mosqmto vhich is capable, after an interval of about ten 
dajs, of transmittmg it to susceptible persons in whom the 
disease develops after an mcubation penod rarely exceeding 
five dajs In this way epidemics are liable lo occur whenever 
aedes mosquitoes and susceptible per«07is exist in sufileient 
numbers In the meantime however, the disease is kept alive 
m the form of sporadic and often unrecogmsed ca«es among 
natives In forest areas of f^uth America and probably also 
of Africa the disease exists m a “ jungle ” form m certain 
animals amongst uhich it is transmitted bj various forest 
mosquitoes From this reservoir man may at any time become 
infected if he happens to be bitten by such an infected forest 
mosqmto In urban distncts the disease does not occur m the 
absence of aedes mosquitoes These are found all over the 
tropical and sub tropical world, and yet yellow fe\ er is confined 
to hmited areas in South Amenca and tropical Africa Die 
spread of the vinis to otherpartsof the world (especially India), 
where the vector and susceptible populations await it, might 
well precipitate the most calamitous epidemic the vorld has 
ever seen With the development of rapid air and overland 
transport by wbicb several thousand miles can be co\cred 
witlun the incubation penod, this n«k has been greatly in* 
creased, and to meet it the stnetest quarantine lav’s have been 
applied at ports and aCTodromes, and elaborate steps have 
been taken to prevent the virus being exported or iraiwrted in 
man or mosqmto 

Control of yellow fever depends on the immumsation of all 
persons entering an endemic area, the quarantine of all non 
immxini«ed persons leaving sucli area->, the prevention of the 
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cxjwrt of ino'iqin(op<i in sen land or nir trnn«tport, the oarl^ 
reoo;jnitton nnd ficrccrurtg of eves of tho di^easo nnd the local 
rhnimntion of /jOle* hmcc thtso mo'jqmtoc’i nro 

donicslir m tljcir Jmhit'i ami btrcdiiig place*} tlieir dcslruction 
IS not difiitult nnd in\ol\c<i nttcntion to Innks, giitlera, tin?, 
floncr \ncc‘» nnd other coUoclioiw of stagnant Mater in nhicli 
tho^ hrectl 

Inoculation Milh attemwted pnntropic Mnis should bo 
gi\en to o\crjono proceeding to an endemic area Iinmunitj 
follow 1 M it hm n fortnight and lasts for at least eighteen months 
Mosqnito nets shonld nlwajs bo use<I 

Pathology.— 1 hero is jaundiec and evidcnco of widespread 
h'emorrhagos cspceiall} of tho stomach and bott cl and general 
i«e<l fatt> dcgenerotion of the organs nnd vessels The Iner 
is fnablo nnd of a “boxwood” colour, fntts niul Jijnhne 
degeneration is marked at tbo periphery of tho lobules nnd 
there are diagnostic changes in the imclei nnd cytoplasm of 
tho liver cells 

Signs and Symptoms —Onset is sudden nnd there m often a 
ngor lor tsso or three dftj*H there is fe\cr wth general con 
gestion, frontal headache, vomiting epigoatnc and loin pam, 
and a full Mpid pubo tho third daj aWnnten appears i« 
Me unne ttt tnerfatin/; qmuttftes, tho ternpcmtiire falls, and 
tlicro IS general abatement of a^mptoms ConvaJesccnco nin^ 
eommenoo nt tins stage but more often n stage of reaction 
ensues in winch the unno dimimshcs nnd albuminuria increases, 
htcmorrboges (espcciallj of tbo stomach nnd bowel, causing 
black, vomit nnd mcl'cnn) occur nnd jaundieo nppears Tho 
pnbo tends to bo slow m relation to tho tcmjicrnture (rnget's 
Sign) In fatal cases toxronna increases and death occurs 
in coma or convudsions Abortive, ambulant, sovero nnd 
pernicious t^’pes arc desenbed Ufortahty is about 25 ]X>r 
cent 

Diagnosis can bo rondo with nbsoliito certainty onl^ by 
animal inoculation Clinically tho increasing nllnmumina and 
falling pul'c mto sbonld arouse eiispicion Jaundice and black 
vomit must not be relied upon as thoj are usimlly late features 
In spirocliTlosis ictcrobromorrhagica tliero is a leucocytosis 
whereas a Icncoiioma usually acwimpamcs jeHow fever 
Slalaria blaekwatcr fever, relapsing foicr, and dengue mii} 
bear a close resemblance Post mortem diagnosis bj tho 
histological appeanneo of tbo bver may bo of great value in 
doubtful or sporadic cases To obviate a mutilating cxamina 
tion, permission for which is often refused, an instrument called 
a visccrotomo has been devised with winch a small cube of 
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liver subst'ince c'ln be removed tlirongli a puncture wound 
about a ccntimetro m diameter 

Tlie mouse protection test has been of supreme value in 
revealing areas where jellow fever is or has been endemic 
The test depends on the fact that tlie blood of an individual 
who has had the disease contains immune bodies which protect 
a mouse when injected with a dose of virus that would othenvjsc 
prove fatal B\ noting the age above which the members ol 
an isolated commumtj show positive protection tests it n 
possible to saj when an epidemic last occurred By tins means 
too, the existence of ‘ jungle ’ yellow fever has been demon 
strafed in man and animals m areas where aides mosquitoes 
do not exist The test is of no diagnostic value tluruig the 
attack as it becomes positive only during convalescence 

Treatment is symptomatic, there being no known specific 
Careful nursing is essential Alkabne fluids and glucose bntli 
bj the mouth and intravenously are given to combat the 
toxseraia and uxienua The patient must, of course, be kept 
under a mosqiuto net • 


DENGUE 

Dengue is a specific fever caused by a virus conveyed by the 
yellow fever mosquito Aedes (Cffi/plt The disease, which lasts 
about a week, is apt to occur throughout the littorals of the 
Middle East and elsewhere in epidemics or pandemics, and i* 
distingiushed by “ saddle back ” temperature curve, skin ruh 
and severe rheumatic like pains ( ‘ break bone fever ’ ) 

The blood of the patient is mfective to the mosqmto for a 
day before the onset of symptoms and for the three following 
days The mosqmto becomes infective ten to fourteen days 
after feeding on a dengue patient Tlie incnbation penod is 
five to nme days 

Symptoms — ^The onset is sudden with fever, congestion 
£\f klip AkLO jmyira and jxist-orbital jniiv suffusion of the 
conjimctivm and severe pains m the Umbs loins, and back 
After two or tliTee days the temperature falls and the p dient 
feels much better, but after one or two days the fever and 
pains return and the typical rash appears on the hands, hrabs 
and trank It consists of circular, slightlj raised reddish 
brown rubeoloid spots which coalesce to give an appearance 
“ nudwaj between scarlet fever and measles ” Tins tenmnal 
fever and eruption rarely lost more than twenty four hours 
Bradycardia and leucopema with relative lymphocytosis are 
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|)rr'?{»l throiiglmiil lljo iIi'h.vi, is often follo^Actl 

gciicml incn(!i{ (Icprc^ion in^ninnm furunculosis, 

unil nn miiniimtv of uiu'ortum diimtum is in} 

Trealmrnl is hMiiptonmtie Tho jHidcut must bo Upt in 
bed under a mosquito net until the tcinjicnitvirc is nomml nnd 
t)jo rash has wihsidod Morphia iiiaj ho Jietts.snr 3 to lessen the 

|KltUS 

iVcicnfioii can ho clTectiMl «nl^\ by tho uso of mosquito nets 
nnd the e\ttrnunatn>n of afJet mosquitoes h^ suntting nnd 
Bprajmg nnd nttcntion la all potential breeding places 


PlILHIiOTOMUS (“ SiMsXri.Y “) TIAXR 

Sandil\ fc\er is n Bhorl specific fo\er caused hj a Mrus 
transmitted n inidgc of the genua PhJcfjotonui^ It occurs 
in most tropienl nnd suh tropical eoiinfncs, hut e5|)ccmll> on 
the Mcihtemnonn littoral 

Syjuptowis — Incuhatjon penod is nhout live dajs Tever 
lasts from three to seven daj*s and is nrconip itiiod hy con 
gcation, nrlung pains in the hack and legs and bONcro frontal 
nnd po'^t orbital pain uith photophohm A Icneoixinn gives 
place to a inodcmto Icucocvtosis when tho fever subsides 

Tmifmeiif is a^Tiqitomatic Tho patient must bo kept in 
IkkI under a sandfh net, nnd opium or Dover’s i>oudcr should 
ho ndministcml There is no mortnhtj, hut eonvalcsconco is 
apt to bo prolonged and coiuphcatcd if the patient tries to 
fight the disease instead of taking to his lied 

Preteniion dcjicnds on tho avoidance of sandfly^ hitos bj 
the use of nets nnd siutahlo clothing after dark, and on the 
destruction of snndthes nnd their breeding places 


TYPHUS rctxn 

Tophus fovtr IS really a group of fovers nil of which are 
caused by infection with 7^icAef/jn«, a pleomorphic vanis visible 
with a high power nucroscopo winch is present in the blood 
diinng tho fu>t feu dajs of tho disease Tophus fever can bo 
broadlj divided into two mam types, tho classical epidemic 
typhus whicli is transmitted by lico from man to man, to 
which fact it owes its epidemic character nnd its cosmopohtan 
distribution , nnd endemic typhus pnmanly a disease of 
animals which is accidentally transmitted from them to man 
hy ticks fieas, or mites, and which is localised in various parts 
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of the T^orld where the animal rc&crvoir of infection, the vector, 
the climate, and other local peculiarities niodifj the chnicai 
manifestations of tlie dis^tase 

Epukmtc typhus, hemg louse home, is a disease associated 
vith war, famine, and destitution, which cause populations to 
neglect personal cle<anlines8 and to crowd together for warmth 
or safetj, thus providing conditions ideal for the spread of 
infected lice It 13 a disease not of hot clmiates hut of Jous} 
populations, and is most common in Chma, North A&ca, and 
Eastern and Soiith*Eastcm Europe Cases have occurred 
recently (1941) m Eire 

Tiie incubation period is from live to fourteen dajs Pm 
dromal headache and malaise lasting one or two days usmll^ 
precede a sudden nse of tempemture to 103® or 104® F with 
congestion, suffused conjuncture, and dry, furred tongue 
The marked degree of prostration occumng withm the first 
few* daj’s of the disease, with a tj-pical vacant expression, are 
the result of severe tovremia, and are of diagnostic importance 
About the fifth daj a rash appears on the abdomen and cheat, 
and spreads to all parts of the body except the face, which is 
gonerallj spared The rash js vnnable in appearance, but 
tjpicall) shows roseolar macules superimposed on subcutaneous 
peteehi® or mottlings Tins rash is the result of necrosis of 
small blood vessels winch occurs in the viscera and brain os 
well ns in the skin With the appearance of the rash there is 
an exacerbation of s^Tuptoms Headache becomes eo\ore, 
the tongue is drj and brown, toxrenua increases, and the 
“ tj’pbus state ” ensues bo that the patient becomes feebly 
dehnous or comatose with nlbummuna, retention of unne, and 
enlargement of the spleen Bj the twelfth or fourteenth day 
the temperature falls by crisis or rapid l^’sis, and recovery 
ensues or deepenmg coma ends in death from heart failure 
Compbcations are not common, but hj’postatic pneumoma, 
venous thrombosis and gangrene may occur, and myocarditis 
may persist into convalescence Mortality "luines between 
4 and. 50 per cent m different epidemics^ and is ^atly in 
creased by debihtj and advancing age 

Endemic or tropical typhus includes Brill’s disease of rats in 
America, Palestine, Australia, ami South Afhca , “ ship fever ” 
of dogs m several Jlcditermnean ports and “urban ” typhus 
of rats m ilalay a all transmitted to man by fleas Kocky 
Mountain spott^ fever of North America and “tick ’’ t^-plius 
of the Mediterranean, India, Afnca, and Brazil, which arc 
transmitted by ticks from squiireL and dogs respectnely and 
Japanese nver fever and “ scrub ty^ihus of Malaya, which 
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nro fn>n\ uxU ftn«l witc to man bj nutcs In tlic&o 

UjK's the HjmptonH %nr\ oonouUrnhU nnd'nre mvich nnidor 
tlmn in the lousc home disease, nml tli( progno^n is inueh 
better Tn nnti borne tvpbiis tlicrc ji local nccro'«is at tbc 
fide of the bite beeiUM* the wiitcs mnain buried m the skin 

Diiirjnou^ —h\ Hporadic tbo cnrK prostration and 

fstnixir fibonld arouse suspicion, wliilo the tanh Hliould eonfinn 
it In epidemics dngno-is 19 iinliKcU to be in doubt 'Jlio 
WrdlVliN reaction ulntb betomfs posn,vi b> about tbo 
Ijftb da> and nninius po for two montlis is of great nosistancv 
It dejx-nds on tbo f ict that the vrnm of n typbns patient 
ngpbitmatos JInaUi /9 profeu* mid tint difTtrent <?orolopical 
variants of tbe bncdliis nro eonstnntlj agglutinated in tbe 
different t\{KS of tbo disin'-o Iho orgitiiarn nltliotigli it can 
frequent b be isilntod frcini cases of t^pliiH has not been hboun 
to be am more (bon a concoiintant and (auvcs no specific 
immune bodies to be formecr, tfiongb such bodies arc produceil 
bj inotulation asitb Jl profeui Compleniont fixation iind 
mlradennal tests have been based on tlm jicciilnr phenomenon 

^Twatiacid n inauily a matter of careful tunsmg ns no specific 
drug IS knoirn Tlie bN-gitno of tbc mouth is imiiortant, and 
cardiac stiniulants are usunlls noctssars Com ilcscont scrum 
and tbc sulpbonanndos liaao rcccntlj been cxbibilcil a\itli some 
bcmfit 

Prcteidioa is purcl\ a matter of keeping the bod\ and tbo 
clothes free fttnn lire or of aaoiding tbc bites of ficas ticks, 
and imtCH Various Minis \nccmcs arc obtnmablo but arc at 
bcsst onl> a aor;s Kub«idiar\ mensuro 


KEI.AVSING IT.VIIR 

Relapsing fever is an ncnlc, specific, jnfcctioii-s disease 
cbamctcnscd b> sudden onset, high fever lasting for a few da^s 
and sudden defen esccni'O b\ cn«is During this period there 
IS Jiendacbo, enlai^oment of tbo liv or and spleen and Jcucocv tosis 
and often on cr^tbematous rash ubicb spreads ilownwartls 
from the neck ‘^irtating and diairJiajn U:,iiall} accompany 
tbeense, Re!aji«<H occur, but tbc duration of both tliopjTotial 
and ttp^aexnl periods vanes oonsiderabli , the sjmptoms 
tending to become milder jrortabty is Usuallj belou per 
cent , but maj be much higher Tbo diseoiio is caused bj n 
spirochceto (S Tcatrretilis), vrbicdi can bo demonstrated m blood 
smears during the pjTexial penods onlv, and winch is trans 
nutted b} bee and bj ticks ,> 
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Jxiuse home relapsing feter maj occur wherever lice are 
found and therefore dc 2 »ends more on personal hygiene than 
on climatic conditions for its existence becoming epidemic m 
times of war and famine It is endemic m India China and 
Eastern Europe There are usually two or three relap«tes each 
lasting about a week separated by apjTexial penods of th 
same duration Prevention is dependent on personal cleanli 
ness and on the destnietion of hce and their eggs 

Tick borne relapsing feter occurs m manj tropical countries 
especially Central and ^\est Africa I'.orth ^\est India and Iran 
Spain and "Morocco Cabfomia and Panama It is a place 
disease and is most commonly contracted m native rest 
houses the tick being parasitic onl 3 while it feeds thereafte 
dropping off and hving m crevices lu walls or m the ground 
This form of the disease therefore remains localised ls httli 
affected bj season and nc\er becomes epidemic The fcbnli 
periods are shorter than in the louse home form but relapse 
are liable to be more numerous Although the Central am 
"West African form may be acrj severe the tick borne is oi 
the whole less severe than the louse borne vanetj Preventioi 
depends on the avoidance of tick infested sites and of theu 
bites by the use of a mosquito net 

Treatment — A single intravenous injection of 0 4o gnn o: 
neoarsphenamme usually affects a complete cure but it musl 
be gl^ en during the pjTcxial penod and never after the tempera 
tiirc has fallen 


PLAGUE 

Plague IS an acute specific disease which occurs in epideniu 
form m tropical coimtnes The mam endemic foci are lu India 
and China feeiere epidemics have occurred in Europe (as 
for mstance the Great Plague of London) but are now practi 
cally limited to Asia and ^uth America 

^’xie 'til "pnnmvlij a»vi ^as/ilcoi vS Tifa "Ui/L 

rodents and is caused by the ^ctUus pestis When rati 
contract the disease the fleas with which tliej are infested tal t 
up the bacilli from the rats blood When the rats die of plagui 
the infected fleas leave their bodies and seek other warm 
blooded ammals on which to feed and thus man become 
infected Rats therefore form tlie reservoir of the dLsease 
and a sudden heavj mortabty among rats should be a warning 
of an impending human epidemic In endemic areas ami 
diimig epidemics rats found dead should never be touched oi 
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Ai)pn>'\rhod <li)sol> Imt Khotild bo Bbm<lJo<l mlo trps(>l or ojj 
find ‘<nb%«inLnth txjimnjMj m Iht Jibomto;\ for tho iirt‘(Ptuo 
of )l 

Signs and Symptoms — I iic intnlnUoti |>eno<I w frotit t«o 
to fue <Ia^« 'IJitru «rt timo (Imuitl t>iks of tito di'siAvo m 
nil of which there ii marked toMLima with fcMr heiuliichc 
nn<l drowHiTKss 

Iluftomc ptiujue is c?mtncfcn«c(l l >3 innammiition nnd 
cuhrgcmciit (Imhocs) of those iMnpIi glniuis \stucli he in the 
f«iurse of the lMnphi\ti(*s (Imiuitig the Mto of the flea lutes 
InRomal hutwics are tlio nile» while axillary ntul 8ul»inaxill'ir> 
mftctmns are rire 'iho\ are ixqumtclj tender and fri fluently 
Buppimitc li can be obtained b) {,lan(l puncture 

Jlortabtj \nruw from 20 to *»0 j>tr cent 

/’ncumoHir pta/juc is transmitted b^ direct droplet infci turn 
from man to man and not bv fliaa 'ibo pli_}Njcal iiro those 
of a pateb^ bronchopneumonia with blood stamed Hputum 
which teems with the Iiacilli It is almost in\armb1^ fatvl 
within a few da>fl 

/?r;jhf(raiicplfij«« results from the entrnmo of large nmnbem 
of }>ighl> Mnilcnt Iiacilh info the blood anil is almost alvia^H 
fitnl before tlio }>mph glands bavo time to enlarge 

An ambulant form (iicstis minor) is dtserihed, which mn} 
go unrecognised and eoascqucntly bo a sourco of danger to 
others 


Diagnosis — Carl} eases nia} cJosclj rcftcmhlc tj pims fcier 
Buboes must he <hfTcrcntiated from those of venertil ongiti 
and from filunnl adcntitia Bacteriological diagnosis is a simple 
matter m all forms of the discaso 

Treatment is moinh ajanptomnlic an<! la unlikely greatlj to 
affect the course of the disease If a\ ailnblo, anti plague scrum 
in doses of 100 to 2 jO c c should be gi\cn earlj aiul repeatedly 
Recently eomo flucecss has moMtably been claimed for tlio 
sulphonainides 

Buboes which suppurate Hliould be incised and dressed wafh 


iodoform 

Prevention consists in wholesale destruction of rats ana tlio 
rat-proofing of food ond gram etorea SIup» reqmre special 
atU.ntion to preaent rata from embarking and disembarking 
Cases must be strictly isolated fora month and foniitca destroy c-d 
or disinfected The quarintme penod is ten aa’s 

Personal pronhNl»xi 3 mroh« the ar o.< anro of places ■ahtre 
there arc likeh to he (lcv> oiiil k"'""' 

Tanoiis 1! ])tsiu CTcemt- which unfortunately, are apt i/, 


produce aeaero rcietions 
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LEPROSY 

Leprosy is a clirome infective disease diaractensed by 
granulomatous lesions of the skin and nerves caused by BaciUus 
h 2 )r(B {Mycohacltrium. l^ris) It is endemic m many tropical 
and sub tropical countries, but is prevalent only amonff 
primitive peoples It is acquired by contagion through mtimate 
personal contact over a long period and is not non' thought 
to be hereditary 

Symjitoms — ^After an incubation penod of several yearo 
there is prodromal fever of variable severity and duration 
follon'ed by tlie appearance of a pleomorphic rash associated 
uith loss of hair, rvluch occurs most commonly on the face, 
extensor surfaces of the bmbs, or the trunk The “ period of 
specific deposit” follows, dunng which lepromata (tumours 
consisting mauilj of small round cells and B lepra and com 
parable with tubercles in tuberculosis) are formed either m the 
skm OT in the penphetal nerve trunks, or, occasionally, m both 
situations In the first instance nodular or skin leprosy results , 
in the second, ansstbetic or nerve leprosy In skm leprosy 
bromush, greasy, depilated patches occur which ina> later 
coalesce to produce, when the face is affected, the classical 
‘ leonine facies ” m which the eyes and nasal septum are 
ei entually affected and the leper Aes of intercurrent disease 
In nerve leprosy the destruction of nerve ti'^sue causes localised 
hypermsthesia and nniesthesia, and, hter, miiscuhr atroph}, 
deformities, and trophic ulceration The disease may persist 
for many' years, being far more chrome than the skin form 
B lepra can be demonstrated by the methods apphcable to 
B iubercvlosts in smears made from the nasal discharge or the 
contents of the lepromata, but B lepra has not yet been success 
fully cultured 

Treatment — Apart from attention to general health and 
hygiene which is most important, chaulmoogra or hydnocarpus 
oil, though not specific, offer the best chance of delaying the 
progress of the disease Among the numerous preparations 
available sodium hydnocaipate (alepol) is the most generally 
used, and is admmistered mtramuscularly or subcutaneously 
m doses of 1 to 5 c c of a 3 per cent solution Large doses of 
potassium iodide are given by mouth Promising results have 
recently been reported from the injection of diphtheria nnti 
toxin and toxoid Surgical intervention may be necessary in 
the treatment of comeal involvement, deformities, and leprotic 
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ulcers. LoiXirs, c.si>eomUy those with nasal discharge or open 
soTce, should he scgrcgnlcd, nud children born of lepers must 
bo separated from them nt birth. 


YAWS 

Yaws is a obronie contagious granulomatous dise.i'<o with 
many similaritios to syphilis (and of which syphilis is pos'<ibIy 
n ncurotropic form) common in tropical Africa, Malaya, the 
West Indies, and chew here. It is cnitsctl by Spirochcrld jicrienue 
(uhich is jndistinguislmblo from S. jHtUuh), but is non-vencrcal 
and is never acquired hereditarily or congenitally. It is 
commoner in children than nihiltfl and in males tlmn fcninlcs. 

Sf/mptoms . — As in syphilis, there are three stages. A primary 
papule occurs at the site of inociilnlion and may develop into a 
fimgaling gronulomn or " yniv ” fici'eral centimetres in diameter 
and accompaniwl by eomo goneml constitutional disturbance. 
Several inontlis later a secondary nirii and numerous pccondary 
ynu‘8 appear which have probably been spread from tlio primary 
yaw by .scratching. Van's itscniblo rasjiherries in apficaraneo 
and Iiavo^givcn the disease its S}7Jon)’«i " JraMlrersm.''* In Iho 
tertiary stage ovtensivo ulceration and bony deformities ma.v 
occur, but visceral and nen'oiis manifestations arc unknown. 
Tiio blood gives a positive Wnssennann • reaction, but the 
cerebrospinal fluid does not. 

Treahnent — ^Neoanjphcuainiue, prefenibly combined with 
bismuth, is a|>ccinc. 


KiUJiES 

Babies is a disenho chiefly affecting dogs, uolves, and 
jackals, but occurs olso in other animals, jneludiug cattle, 
liorscs, pigs, and cats. It is duo to a ncurotropic virus which, 
invades the central nervous sj’sfem via the jwriphcral nones. 
It is transmitted hy tlio bite of a rabid animal, tho saliva of 
winch contains the virus. The disease is common in trojjicnl 
countries because of tho mnncroiis jackals and pariah dogs tliat 
arc invoriably nt largo there, but it also occurs in tlio arctic 
countries and all over tho world, and has been stamped out in 
Britain onli^by tho strictest qiiarantino regulations. 

liabtes in the dofj, because of that animal’s higlily dcvclopod 
intelligence, produces markerl psycliieal distiirhanccs- Tho 
animal becomes morose, irritable, and easily frightened, and 
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tJjc bark clianges m cbancter Later conniJsions anj occur 
and the dog crawls awaj to die It rarelj bites mm or other 
animals unless thej mterfere with it ‘'ometmies tJjo disejise 
assumes a paraljtic form It is invariably fatal within ten 
days 

Jiabies tn Maji — ^Tbe incubation period vanes uitli the 
seventy and site of the bite but is generally between three anil 
twelve Meeks The patient becomes depressed irritable and 
hy|)er*ensiti\ e to all stimuli Reflex spasms of the oigans of 
deglutition occur when attempts are made to cat and especially 
to drink and have given the disease as it occurs in mm the 
syoionyau hydropliobia 'Maniacal syouptoms and parilyMS 
may occur and within three days conaulsivc seizures gno 
place to a rapidly fatal coma Occasionally the di.se ise may bo 
paralytic m tyToe from the onset It is probably the most 
agonismg disease to which roan is heir consciousness being 
retained almost to the end 

Treatment — No treatmeut is of any avail once the symptoms 
ba\e developed 

ProphfjJaxts — Wild dogs should be destroyed and step*) 
taken to keep pets away from them In more civilised countnes 
muzzhng and quarantine measures should be enforced 

Inoculation with a vaccine of fixed attenuated \iru3 aims at 
producing imraumty dunng the incubation period and reduces 
the incidence of tJie disease in persons bitten by rabid amniaL 
from 10 to leas than 1 per cent Injections are given daily for 
periods up to twenty-one days according to the method of 
preparation employed 

Any person bitten by a possibly rabid ammal should ha\e 
the bite cautensed mth carbobc or mtnc acid and commence 
treatment immediately Tlie animal should be securely chained 
and if it IS stiU ahve at the end of ten days the patient has 
nothing to fear and may discontmue injections If it should 
die or be kdlcd the hrain should be exammed for the pathog 
nomomc oxyphilic granules (Negri bodies) wluclv can usuiUi 
be demonstrated in the ganglion cells of the hiiipocampu-s 

r I Ltp«cojui 



DISEASES DUE TO METAZOAN 
PARASITES 


BlslAM.S DUU 10 I I,UKrS 

T IU MAI ours <>T flukcH n mtm)>cr of ^vlllch nw jnrasitic 
liavL n hoiH cqjopiKvl 

wth 6 Uckor» O/ 1 I 3 one ^n^lct} is im{>ortHnt in the 
production of divoii>o m nmn, the IJilIinrzja (Sclustovonm) 
infection nith mIucU producer Inllinirmsis 

Life History — There ore numerous ^nnctjcs of flukes nhich 
mfest man, and the habitat of the adult nm} be m the intestine, 
the bilo ducts, tlio lung and the blood nosscIs rcrtihscd tgga 
ore discharged in the f'eccs the urmc, or tlio sputum , these 
eggs doveloji m water and produce a cihotcd embrjo or 
miracidium, which fionetrutcs certain species of snoil , after 
a period of development in the snnd the organisms enter tlio 
i^atcr as ccrcanic, nhicli mnj be either cnejsted or free 
BMjmniing The ccrcinro are citlicr swallowed in dnnkuig 
natcr or maj biiiron tliroogh tho unbroken skin, and thus 
the life oiole is completed 

Bilharziasis (Schistosomiasis) — Two common forms of llio 
disease are encountered, one duo to tho Btlharzia hamalobia 
and the other to Bitharzia Mansom la both, iJio flukes inhabit 
the smaller ^clns, and produce eggs which are discharged into 
the bladder in the first and through the iiall of tho colon 
in tho second Iho eggs arc o\ol bodies of rclatiidi largo 
BJ70 (about 1'50/i in length), mi the eaMi of the hamutobia 
\anot) there is a slmrp tcrmind spuio, while tho manvoni 
vanoty has a lateral spine Tho symptoms in hilhatriasis 
aro due not to adult flukes m the IJood but to local irritation 
m the bladder or rectum from the pas-sage of o\a through the 
walls of tho viscus 

Ihlliamasis is widely distnbufed, pirticularl} m Egjpt 
and South Afric.i Infection arises from bathing m water 
containing the free swimming tcrcariac which penetrate flic 
intact skin In some areas tho disease is oxtrcmol> lonmion 
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A third species, Btlharzid japomca, occurs in the Par Da 
and causes an intestinal biiharziasis charactensed m its kti 
stages bj great enlargement of the spleen and liver 

Symptoms — In the dii>ease due to Bilkarzia hamatobja 
the mam symptom is hrematuna, due to imtation of the bladder 
At the end oC micturition a few drops of blood are passed and 
numerous ova are found m the urine Sometimes the chronic 
bladder irritation maj lead to abscesses and calcuh, but often 
the hcematuna persists for jears without serious symptoms 
With the Bilharzta imnsont infections, the loner part of the 
colon and the rectum are mainly affected The mucous mem 
brane becomes thickened and polypoid, the stools contam blood 
and mucus, and ova are discharged m the faeces In some 
cases the hver may become cirrhotic and ascites develop 
Eosmophiha is often present 

Treatment — ^Intravenous injections of tartar emkic are 
most effective The mitial dose for an adult is ^ gr m 10 cc 
of stenle sahne, and the mjection is repeated on alternate davs 
increasing the dose up to a maxudum of 2 gr A total amount 
of about 25 gr should be given Fouadin (Bajer) can bo gnen 
mtramuscularly The imtial dose is 1 o c o , on the second 
day 3 5 o c , and subsequently 5 c c on alternate days until 
a total of 40 cc has been given Anthiomalmc(3Iaj and Biker) 
18 also effective Prophylaxis depends on avoiding batliing in 
infooted nater ind the prevention of evacuation of iinno or 
fjEces near or into water 


DISEASES DUE TO TAPE-WORMS 

Cestodes or tape worms inhabit the upper portion of tlie 
alimentarj canal m man and other ammala, and disclnige 
their ova m the fmees The ova are ingested bj a secondar} 
host, and larval forms develop m its muscles an I other viscera 
When the sccondarj host is eaten by the crigmal Jiost the 
farvm are ingesferf anef oeveibponfo mature tape worms 

In most cases of tape worm infection ui man, the adult 
norm hves m the mtestine, but m one important group, the 
Tcenta echinococcus, the pqmaiy host is the dog, and develop 
ment of the larvm occurs m the viscera of man and produces 
ahat IS known as hydatid disease The tape worms which 
inhabit the human intestine arc the following (1) T-cnn 
sohum, (2) Trnma saginata (3) Dibothnocephalus latus 

There is a great 'variation m the sue and morphologv of 
the different forms of tape worm, but generally si>caking their 
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Btructuro la siimlnr, and coivBiste of a head portion or scolox 
and n number of flattened Bcgmcnts ^vhich arc posterior to 
tlio scolcx Tliero is no alimentarj canal, and the segmonta 
dcn^c Ihcir nutrition b\ direct absorption of tUo intestinal 
contents Bach segment contains iltffcrcntmted sexual oigans, 
and when fully dc% doped contains npo ova the worm 
grons, segments aro disoJiargwl m tho fa’ces 

Tromx Soham — ^Thrs tajic worm is ooinmori m northern 
Kuropc Its secondary host w tho pig, v\ Inch becomes infected 
bj eating oaa discharged m human faiccs In tho pig the 
ONa doaelop into Binall oval xcaicica, tho Cystiurcut cellulosa:, 
which aro found m tho skclctAl muscles and are about 20 mm 
in length If those arc eaten b3 man the CysUcercus dea clops 
into an adult Tectna sohuni m the mtcstmo Iho Cyslieerct are 
destrojedba cooking, and therefore tho discaso is only proa dent 
in coiintrica uhero liam is eaten ran or iwirtnll} cooked 

Tama solium is <3 to 0 ft m length, mth a gfobidar head 
armed ualh a double circle of liooUcts and four suckers hj 
means of which it attaches itself to tho miicoiis membrane of 
tho intestine Tho head la oxtromclj minute as compared with 
tlio Bizo of tho nj>o segments ami docs not exceed 2 to 3 mm ip 
diameter 

Symptoms — Often there are no B>Tnptoms beyond the 
jMiBSing of fcogiucnls of tho worm in tho fajces SomctimcB there 
js \aguo abdominal discomfort, with a aoracious appetite 
Usually there is no impairment of the general health, but tho 
patient ma^ become aery neurotic An cosinophihft is some 
times found, though anccmia is unusual 

Trealmmt — ^Tho object of treatment m all of 

intestinal tape worm infection is to effect n complete evacuation 
of the worm, including tho head portion If the latter remain 
it wall produce further segments m tho course of a few months 
Iho drug which has a Bpccific anthelmintic effect on tape 
w onus 13 male fern Details of treatment are as follows — 

Tho 2>atient is put on a a crj light diet for tw o daj s before the 
male lem is to bo administered, and the boirols are kept freely 
open with saline purgitives Food is withhold entirely after 
middaj on tho second da3 of treatment On tho mommg of 
the third daj* two doses of tho following mixture are given 
at half an liour’B inters al Ext filicishq 5b Syrup Zmgiher^i, 
Gum acacia gr \x^, Aqunm ad 31 

The male fern is liable to produce nausea, which may to 
some extent bo a^ ouled bj taking a cup of black coffee between 
tho doses After tho last dose of male fcni a strong sahno purge 
IS taken to effect tho discharge of tho worm Careful searcli 

14 
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of the feces should be made for the head of the Trorm : if tha 
remains unpassed, segments may reappear in the stools in three 
months and a farther treatment is required. Castor oil musl 
be avoided when male fern is employed, as toxic effects mar 
occur. ' • 

IVTaen treatment by male fern is unsuccessful, the active 
principle of pomegranate seeds, known as pelleterine, may bo 
tried. This drug is given on an empty stomach in a capsoic 
in doses of }-4 gr., and is followed two horns later by a 
purgative. 

Tsnia Saginata.— Tliis worm in the adult form is ^overal 
yards long, and the liead is equipped with suckers hut no 
booklets. The larval stage occurs in the cow, where it is known 
as the Gysticercus bovis. The cysts arc foimd mainly in the 
muscles of mastication. The symptoms and treatment are 
similar to those described above. 

Dibothriocephalns Latus. — •This worm is very long anti 
has an enormous number of broad segments. It is found 
chiefly around the Baltic, and the larval stage is passed in 
certain fish, the eating of which, insufficiently cooked, produces 
infection in man. 

Infection with the Dibolhriocephalw may produce a sefore 
megalocytio anaemia. Possibly this is due to defective absorption 
of haemopoietin {vidt j>. 348). Male fern is usually an effective 
anthelmintic. 

Somatic Taeniasis (Cysticercosis). — The cystlccrcus cellulcsre 
stage of Tcenin solium may occur in man. Tliis results from 
ripe segments of the worm reaching the stomach during an 
attack of vomiting, or by accidental swallowing of the ova. 
In such cases the Ct/slicerci may develop in the muscles or 
brain, where they may produce epileptic fits. 

Hydatid Disease 

Whereas in the otlier forms of tape-worm the adult worm 
lives in man, in disease dae to Tamia ecftinococcus the lan'al 
stage is pas.«ed in man, and the mature worm inhabits tlie 
intestines of animals, cliicfly the dog. The disease, specially 
common in Australia, also occurs elsoAvhere. Human infection 
re.sults from close contact witfi dogs, which discharge ora m 
their feces. The worm itself is verj’ minute, and does not 
exceed 5 mm. in length ; t!ie head is provided i^ith four sucker? 
and a double row of booklets ; tliere are only three segments, 
the fast of wiiich alone produces ova. 

When the ovum is swallowed by mau the cmbrj’O is liberated, 
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Olid ultimatclj reochea tho blood stream after burrowing 
throngli tho waU of tho intoatme It lua} bo cimod m tho 
blood to tho liver, tho lungs tho kidney’s or tho brain HaMng 
eventually come to rest in ono or other msous most commonly 
the liver, tho embrjo is con^crtcd into a small cjst with two 
definite la^ ers nn extenml laminated nionibrano and an internal 
parenchymatous layer, tho cndocyst As a result of local tissue 
irritation a fibrous capsule is formed, shutting off tho cy st from 
tho surrounding tissues Aa tho cyst increases m sizo, buds 
develop from the inner parenchymatous layer and become 
daughter cysts, which again m turn produce granddaughter 
cysts In this oray tho original evst groduallv enlarges and 
may contain largo numbera of simUor opts Prom tho inner 
layer of the cysts further buds nnso which develop into brood 
capsules Thc'to buds form scohccs, which represent tho head 
of tho Ticma echinococcus with its sucking discs and a circio 
of booklets Tho fluid in tlic cyst is clear nlid non albuminous 
with a spocifio gravity of about 1005, and tho chamcteristic 
liookicts may bo found m tho fiuid 

Tho echinococcus cysts may rcmam aliro for an almost 
indcfimto period, but somottmes they dio and tho evst becomes 
inspissated and sometimes partly calcified In other eases 
rupture takes place as tho cyst enlarges, and the daughter 
cysts and scohees arc dischaigecl into tho Jung, pentonoum 
poncanlium or to the ovtenor Lastly » tho cyst may liccomo 
infected and suppurate 

Approvimatcly 70 per cent of hydatid cysts occur m tho 
liver Tho symiptoms produccvl will depend entirely on tho 
site of tho cyst and on such accidental occurrences as its rupture 
or suppuration 

Hydatids of the Liver — ^Tlio liver may bcoomo very much 
enlarged os tho result of tho presence of hy datids llio phy sical 
signs wall vary with tho part of tho organ which is involved 
If tho cyst is m tho nght lobe near tho posterior surface tho 
liver 18 enlarged upwards towards tho pleural cavity, and 
i}i&e ts on petoafiSfott oior iJiO ao HiO 

posterior axillaty line With ^rcat enlargement there is 
bulging of tho nght side of tho thorax, especially in tho lower 
jiortion When tho cyst occupies a position m tho anterior 
part of the liver a swelling may bo felt in tho epigastric region 
wluch has a tense, firm feeling and a smooth surface 
When tho cyst is superficial a hydalid thnll may occasion 
ally bo elicited if tho tumour is palpated with ono hand 
and tapped gontiv with tho fingers of the other hand 
With cysts m tho left lobo of the hver tho heart is displaced 
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upwards, and there is an increased area of dullness m the left 
hypochondnom 

Symptoms maj be completely la ckin g, and there is seldom 
any general disturbance of health With large tumours there 
may be sensations of dra^mg or pressure in the region of 
the hrer 

With suppuration serious symptoms develop and the case 
resembles one of hepatic abscess, with ngom, pyrexia, sweating 
and sometimes jaundice If the cyst perforates mto an adjacent 
Tiscus, its contrats may be coughed up should the perforation 
be into the lung , or m the cases of perforation mto the ah 
mentary tract, portions of the cyst may be Vomited or passed 
m the faces 

The diagnosis of hydatid <g;^t may be suspected when 
there is marked hepatic enla^ement which has b^n observed 
to be present over a long period without impairment of health 
The condition has to be differentiated from growths of the 
hver, ^phUitic cirrhosis, tropical or other abscesses, and nght 
Bided pleural effusions Pomts m favour of hydatid are 
bulgmg of the chest wall, a smooth surface to the tumour, 
and the presence of the hydatid tbnll Eosmophiha is common 
m patients with hydatid disease, and a blood count is always 
advisable with obscure hepatic enlargements As a further 
aid to diagnosis a complement fixation test may be performed 
but the results of the test cannot be regarded as conclusive 
This 18 also true of the skm reaction test of Casom, m which 
a few drops of hydatid fluid are injected intradermaHy 
The immediate appearance of an urticarial wheal at the 
site of mjection usually indicates that the patient harbours 
hydatids 

Hydatids ol the Lung and Pleura, — The cysts compress the 
lung, and ultimately lead to hremoptysis, inflammation and 
gangrene 

Hydatids ol the Kidneys — ^This condition is rare The 
kidney may be converted mto an enormous cyst resembling a 
hydronephrosis Small cysta and booklets may be passed m 
the unne, with accompanying attacks of renal cohc 

Hydahds of the Nervous System — Sj-mptoms of cerebral 
tumour are produced with headaches, convulsions, and 
sometimes insanity 

Treatment ol Hydatids — Unfortunatelj , no drug has any 
effect upon h>datids Treatment is entirelj surgical and m 
the case of hydatids of the liver mvolves either complete 
removal or drainage of the cjst Care must bo taken to avoid 
dissemmation of the c>-8ts m the course of operation 
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DISEASES DDE TO ROUND WORMS 

There arc a nimiber of Ncicfttodcs or roimd worms wliicli 
infect the human intestine. The most important of tlicso 
are A^nris lumbricoidfa, Enlert^itis verjnicularis, Trichuris 
iriclUirn, A/dyJostonia and TrichineJla spiralis. In addition to 
tiie intestinal nematodes, tho FUarioiden inhabit tho 1^7nphatic 
%*esscls, and tho guinea-worm tho tissues of the foot. Unlike 
tho tape-worms, round worms hare an nh’mentnr}' canal and 
arc not comjKiscd of separate segmenls. 

Ascaris Lambricoides. — ^This worm ia <1 to 10 in. in length 
and TcdtUsh-hrown in colour. Ovn arc Jias-sed in tlio fiecca. 
Tlicse arc hrown oval bodies about 'JOp in length and 60p in 
\sidth. Autoinfection can lake jilaco bv th^b- irsnsfer froxo iiia 
anus to tho mouth. 

Usually Ascaris is found in tho small intestine, but eomo- 
timea tho worms may enter tho Btomach and bo romited. Moro 
rarely they have boon found blocking the common bilo-duot or 
in tho appendix. Often no ^Toptoms nr© produced. Some* 
times, however, tho presence of round worms may lead to tho 
passage of blood and mucus In tho stools, which may Tjo 
mistaken for dysenterj' ; moro often flatug and distension nro 
troublesomo sj'mptoms. Should a worm die and remain in 
tlio upper intestine, toxic absorption ocouv®, with piicxia and 
vomiting. Tho worms aro often passed in tho stools, and a 
patient who knows himself to bo infected is liable to develop 
various neuroses. 

TrcuffttCfit.— Santonin (2 to 5 gr.) is given on three successive 
nights followed by castor oil in tho moaning. Occasionally 
it produces vertigo and j’cllow vision. 

Oxyuriasis. — ^I'hc Enterolnus vermicvUii-ifi, often known os 
the Oxyiiris verminihiris, is tho lbread-wt>nn, which inhabits 
tho colon and particularly the roctuin. It is only about 4 in. 
long. Ova and worms ord found in the frocos, and tho main 
symptom produced is itching around tho anus, particularly 
at night. Tho patient Is usually a child, and tho most 
satisfactorj’ treatment is to wash out the rectum and lower 
bowel with an infusion of quassia (1 in 40) ; this procedure 
sliould 1)0 repeated every other day for n fortnight. Saline 
purgatives will help to dislod^ the wonug, and tho itching is 
treated by apphc.ation of ung. hydrarg. nit. dil. It is im- 
portant to avoid autoinfection by washing the hands ancl 
perineum thoroughly after defecation, 
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Tnchtms Tnchioia {Tnehocephaht-i rfijjwr)— Thi«i worm 
13 commonly known as the whip worm, and is abont U in in 
length The hinder portion of the worm is very thick and the 
anterior thin and hair like, a pecnharity which gives nee to lU 
popular name No symptoms arc usnallj produced All form 
of treatment are meffective 

Ankylostoma Dnodenale —Whereas all the round worms 
described above produce but few, if any, symptoms, the 
ankylostoma or hook worm is a serious menace if not to h/e 
at any rate to health, and produces the disease known ns 
ankylostomiasis The jiarasite exists m almost all parts of the 
world, but particularly m the tropics Epidemics have occurred 
among miners m Cornwall, Germany and Switzerland 

Life History— The adult worm is about 10 to 15 mm m 
length and the mouth i3 provided with two pairs of sharp hook 
shaped teeth with which it pierces the mucous membrane of the 
mtestme The ova are passed m the £$ces, and if they fall 
upon warm soil they develop mto larv» which are able to 
penetrate the mtact skm After entering tfie veins thej pass 
upwards through the heart mto the pulmonary oirculation 
from which they burrow mto the bronchi They then ascend 
through the trachea, and after passing the larmx go down the 
oesophagus to develop mto adidt worms m the upper part of 
the smali mtestme 

Infection occurs m man if the feet are exposed to mud or 
water in which the embryo worms are present this explains 
epidemics among workers in mines and tunnels The disease 
can only occur where proper sanitation is lacking 

Ankylostomiasis — The parasites produce a local lc<ion 
at their site of entry wlucb is most common}^ on the feet 
or hands ^mall resides and pustules are formed, with some 
locil infliinmatjon which subsided m the course of ft feW davs 
Tlie local lesions are desenbed as ground itch ” 

The general symptoms depend pirtly on the number of 
worms which infect the mtestme and parti} on the reaction of 
ike pairent Js smbj j>s isssv ^0 per 

cent of the population are infected, as judged b} the finding 
of ova m the fec^, but only a proportion show symptoms 
Tlie mam chmeal features are hypochromic anxmn 
abdominal discomfort fiilnre of nutrition and lassitude 
In children growth is markedl} stunted The hTmoplobm 
may fall to 30 per cent with marked oKlema and death lna^ 
occur from exhaustion and mtercurrent infections Eo.mo 
Xjhiha ranges from lOto SOpercent Gistro intestiml symptoms 
are sometimes prevent and perversions of appetite occur, as 
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the reaulfc of vihicli pnlients maj cat earth c!aj, Imir, or puior 
Be\cro nnamn enuspa d^apnaa ami cnrtliar dilatation 

Dinijno'f }^ — ^This can be ;nnde dtfinitcl} bv the discovery 
of ova m (!io facti , tlie^ arc oval bodice abont fiOyi m Icngtii 
and 40/1 jn breadth The ovit have thin trnii'ijwirent cap^nlca 
enclosing a number of cclh I^'imo|ihilm w ith amnnia n highly 
siiggcHtnc of ank_ylostomn«5i3 

Proph^hsrif and Treatment —'the lloehcfcller roundalion 
lias inaugurated a vv orhl wide campaign against ankj loslortuasis, 
whieh is nlrend> producing aaliafnctorj rcaiilts In tlio prophy- 
laxis of the disensa aanitatfon is of the greatest importance, 
and with projicrly constructeil Ktnncs the mcidenco of the 
disease is grcatlv decreased When tlio disease is prevalent 
the pojmlation must bo educatctl to understand the dangers of 
indiscnniinnio dcfTcation, ami nl/w tlio necessity for treatment 
of in/cctcd indrrrcfualfl 

As an anthelmintic tctrachtorethylcno js safe ami cfTectivo 
Tour cubic contnnetrc-i are giren in a single dose shaken up in 
8 drachms of I'psoin salts This is taken in the early morning, 
nml the salts are rcpeatcvl »n three hours jf the bowels aro not 
oiicncd Thymol is aNo cmployovl In adults tlirco cachets 
of 30 gr each are given at two hourly intervals followed by 
a sabno purge Tin mol is soluble in fats and alcohol which 
must therefore be avoideil during treatment Two further 
treatments shmihl he given at weeUy intervals 

TrichincUa Sniralis— This is an extrcmelv small worm 
which inhahitfl the .small intestine Tlio disease laiown as 
trichmiasis is prorluecd, not by the presence of adult worms 
m the intestine, but by the migration of their embryos into 
tlio muscles 

Life Ittslorr / — ^Ihe adult worm inhabits the intestine of the 
pig, and produces largo numbers of embryos which penetrate 
the wall of the gut and enter the Wood stream, by which route 
tliey ultimately rcacli the skeletal muscles Lodged in tlieso 
they develop into smsil cists about J mm m length tVit/un 
the cyst lies the embryo worm m a spiral coil No further 
development takes place unless the flesh of the infected animal 
IS eaten by man or other ammal If this occurs the cyst wall 
IS digested and the trichinella embryo rapidly gi-ons into an 
adult worm in tlie intestine Theworui produces largo numbers 
of larva), wluch migrate to the stmted muscles, where cysts are 
formed The encysted tnchina may remain ahvo for many 
years, hut in course of timo tlio cysts may calcify, and aro 
also raidily destroyed by beat 

Tnchmiasis— This results from eating infected pork which 
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has been ins\ifficiently cooked and is relatiTcly common in 
Germany Careful inspection of meat before distnbution and 
the avoidance of raw or partially cooked ham prevent the 
dissemination of the disease 

Symj>iom3 — Soon after eatmg mfectetl meat there mai be 
abdommal pam vomitmg and diarrhoea but very often these 
symptoms are shght The more serious symptoms arise 
between the seventh and the tenth days after infection when the 
embiyos are passmg from the mtestme to the muscles At 
this stage there is usually considerable fever and the migration 
of the parasites mto the muscles causes an acute myositis with 
much tenderness and pam The temperature may simulate 
that of tvphoid fever A secondaiy aniemia develops and the 
leucocyte count is high with a great increase in the eosinophils 
ffidema of the eyes is often a striking climcal feature In 
protracted cases there is much emaciation 

Diagnosis — This may be made defimtely by the removal of 
a small portion of muscle, m which the tnehina cysts can be 
seen or by finding the larv® m samples of the pork which the 
patient has eaten Eosmophiba occurrmg m a case of contmued 
fever should also rouse suspicion The disease has to be 
differentiated from typhoid fever and acute rheumatism In 
the latter disease the pam is in the jomts and not m the muscles 
while m typhoid lencopema and the absence of muscular pam 
and tenderness will assist m the diagnosis 

Treatment — No satisfactory treatment is available which 
will affect the encysted embryos but t^e alimentary canal 
should be cleared of the adult worms by calomel castor oil 
and salmes 'When the muscular pam is severe it must be 
rebeved by sedatives 

Filanasis — Several different genera of the order of fiJanoidea 
have been described and are widely distributed in the tropic^ 
The adult worms arb thread like organisms approximately 2 m 
long which inhabit the lymphatic system The^ produce 
embryo worms which are le<3 than 1 mm m length and of the 
djAtofttes of a hlnod corpuscle In the case of H ucherena 
bancrofli the embryoa appear in the peripheral blood dunng 
the mght or while the patient is sleeping For the full cjcle 
of development to occur an insect (e g mosqmto m the case of 
ir bancrofti) is necessary as a secondary host The latter 
on suckmg blood from an infected person withdraws with the 
blood a number of fijana embryos whidi undergo stages of 
development m the body of the insect Ultimateh the larvie 
reach the proboscis and thus infect human beings 

Infection with filana produces vinous sjTnptoma depndent 
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on ol)stniclion of tho mpliAtics by tho ntlult ■norms TJjo 
parts of tho botlj most commonly affected nro the legs and the 
scrotum ^^Iloro the blockage of tho Kraphatics pn^ucos the 
condition knouTi as ekphanhosta, in nlucli tliero is marked 
thickening and bmnnj mdema of tho parte mvolred A 
remarkable BMnplom wlucli sometimes occurs m filarial 
infections is c}i}]iiria, from liino to time tho patient pinses 
white opaque tmno which resembles milk llus phono 
monon la duo to a nipturo of Ijinjihatic vessels into tho 
urinarv tract 

There is no effective treatment for filarial infection, hut 
chjlima nnj bo diminiBbed bj restnetmg the amount of fat in 
the diet M here the elephantiasis is )ocahse<l as in tho scrotum, 
surgical removal is indicvte<l 

Golnea-Worm — This norm occurs in parts of Afnea and 
m the East Indies It is found subcutaneously m tho noigh 
botirhood of the feet, nhcro it forms a palpable coiled mn«s 
under the skin Evcntuallv the head of tho norm ulcerates 
through (ho skm and living embryos aro discharged to tho 
exterior Theso develop m natcr and are ingested by a small 
crustacean thocvclops m n Inch they develop Iftho cvolops 
ho snalloned m dnnkiiig water tho lanro grow into a mature 
viorin nluch later butrons from tho intestine into the leg 

Tho head of tho worm may bo seen m tho base of tho ulcer 
After discharging its embnos it often leaves tho bwly spon 
taneousH ^atlvcs who aro affected with guinea norm roll it 
around a small stick, and each day mnd a little more out untd 
the entire worm is withdrawn Caro must lie taken not to 
rupture tho norm, which is about 18 in in length 

J J COViBEAKF 
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DISEASES OF THE NEWLY BORN 

A t birth, and in the penod immediately subsequent to birth 
the infant is exposed to many hazari Should lie survive 
the penis of the progress through the maternal passagra, 
he is then extruded mto an environment vastly different from 
the one m which he has hitherto developed Many functions 
previously earned out by the mother have now to be performed 
by the infant, and during this penod of adaptation and adjust 
ment many diseases maj develop , with the more conunon of 
these this section is concerned 

1 Inanttiov Fever — Shght variations of temperature are 
Been in many newly born infants, for the Ifeat-regulatmg centre 
is immature, and therefore does not function efficiently In 
some infants a considerable degree of fever develops between 
two and four days after birth The temperature may nso to 
104® or 105® F There is restlessness, imtabihty, rapid and 
extensive loss of weight and a tendency to suck eagerl} at anj 
object within reach Withm a few hours signs of coUnpse 
appear the erj becomes weak, the pulse feeble, and the 
fontanelle sunken Tlus is known as inanition fever 

Infants with thw condition aro cither being nursed on 
dr> breasts, or, if artificially fed are reeeivmg an insufficient 
supply of fluid Wlien water is freely given the tempemtnre 
rapidlj falls, and m a few hours recovery is complete There 
fore the best method both of preventmg and treating inanition 
fever is to ensure an adequate supply of fluid to the nowly- 
bom 

2 Atelectasis — Pulmonary atelectasis is the term apjihed 
to the collapse of lung sometimes seen m the newl;j bom 
Cases of atelectasis may be classified in two groups in tlie 
first the lungs, after having been fully expanded, collapse 
either through weakness or immatunty , m the second group 
the lungs have never been completely expanded In these 
children it is usual to find a history of asphj^ia immediatelv 
after they were born 
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Atolectasw gives ri?c to no clear elmical picture. The 
infant ia feeWe, tJio cry 'weak, attacks of cyanosis ocewr, 
jtarticularly after feeding ; in others tho cyanosis may \)o more 
or Jcf.3 constant. Tho physical signs are" of little help in tho 
recognition of tin's condition ; tho breath sounds are w'cak, 
fine crepitations may' be heanl over tho posterior asj)ects of 
both lower lobes, and occasionally' some inipainncnt of tho 
pcrcu^ssion note is found in these same areas. Tlio prevention 
ai\d treatment of tins eontlitiou is to ensure that tho infant 
expands bus lungs fully nt least twice a day’, wliicb is best 
accomplished by spanking and the u«o of nUemnto hot 
and cold baths. Nursing in tho arms is also of value, and 
o\ery attempt must bo made to ensure that these infants 
receive on adequate amount of food. Tlio nITection is 
serious and is sometimes the cause of sudden death in the 
newly*bom. 

3. IcTEnus NEONATonnM. — ^Icterus nconntonun is noticed 
in more than half of nil nmrJy-l>om infants. It appears from 
tlio second to tho fifth day after birth, increases in intcn‘>ity 
for three or four days, and then gradually fades. It is usually 
not noticcnblo after the end of the second week. Ajwrt from 
tho discoloration, these jaundiced infants appear to bo healthy' ; 
they nurse well, are contented, neither tho spleen nor tho 
liver is enlarged, and both tho stools and ■urino ore normnl. 
Icterus nconnionim is tho result of nn increase of bilirubin 
in tho blood of tho nowly-bom ; the increnso is produced by 
luemolysis of red blood cells w’hich takes place in tho first 
few' days after birth. This luemolyais occurs in nil infants and 
it is tho means by which tho cryflinTmia of fretal life is 
corrected. It is presumeti that in souio newly-born infants 
the immature liver Ls unable to deal with this excess of 
bilirubin and in such infants icterus neonatorum occura. 
Jaundice in prematuro infants is apt to bo constant and 
severe; this is explained by’ the supposition that tho liver 
£>! i).v> /.vwej.ifw ju? je.loJ.iAu ,t/> the 

bilirubin even less completely' than the liver of tho full-time 
cliild. 

Icterus neonatorum is not tho only variety of jaundice 
found in the newly-bom. Congenital occlusion of the bile 
ducts, ay'philitlc hepatitis, and sepsis may all pnxlueo j'aimdico 
w Inch may be confused ss ith icterus nconatonim. In congenital 
occlusion of tho bile ducts the infant is jaundiced from birtli, 
the stools are pale, the discoloration gradually increases in 
intensity’, and death takes place in several months from mal- 
nutrition. In .sypliilitio hepatitis other signs of syphilis are 
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usually present. In jaundice caused by septic infectious the 
general bad condition of the child will point to the diagnosis. 

Icterus neonatorum requires no .treatment. 

4. ILemoruhagic Disease op the Newlt-Borit.— The 
newly-bom infant may bleed into the skin and viscera, or from 
the mucous membranes ; in either case the cause may be 
injury during birth or a general septic infection. Quite apart 
from these conditions some infants bleed without any apparent 
cause during the first ten days of life ; this condition is known 
as hfemorrhagic disease of the newly-bom. 

The bleeding in this disease takes place from the mucous 
membranes, usually from the intestine, and the blood is passed 
per anum ; occasionally blood is vomited, and at times oozing 
takes place from the stump of the umbilical cord or from the 
mouth. The period of time during which this bleeding is meet 
likely to occur is from the second to the fifth day of life ; it 
does not occur after the tenth day. 

The cause of the disorder is unknown ; some observers 
believe that it is due to some kind of infection. The clotting 
time of the blood is often delayed. Diagnosis is usually easy, 
ns the hsemorrhage in most cases is external ; some confusion, 
however, may arise when infants vomit blood derived from 
lesions either of their own mouth or of the maternal breast. 
Treatment is usually satisfactory. In the severe cases trans- 
fusion of 50 to WO c.c. of blood is required. In mild cases 
intramuscular injections of 30 to 40 c.o. of blood ore indicated. 
These injections may be repeated if necessary. 

5. Sepsis in the Newly-Born. — ^Jhe aseptic management 
of birth has very greatly diminished the incidence of sepsis 
in the newly-bom. Infection may take place either through 
the thin skin or the open woxmd of the umbilical stump. The 
resulting infection may be either local or general, but in many 
cases local infection may subsequently become generalised. 
In both cases symptoms are evident before the twelfth day. 
Local infection manifests itself in several ways : in inflammation 
of the unibilicusj so-called omphalitis; in e^rsipelas around 
the umbilicus ; in the formation of bullm on the skin, known 
as pemphigus neonatorum. General infections produce wasting, 
fever, hmmorrhages, jaundice, and areas of suppuration situated 
anywhere in the body. The diagnosis of th^e conditions does 
not usually present «3iffieulty. Pemphigus neonatorum is to be 
distinguished from syphilitic pemphigus. In the latter the 
bullm are found on the palms and soles, and other evidence of 
syphilis is present. The treatment is symptomatic. Collections 
of pus need to be dealt with on the usual surgical lines. 



DISEASES or IKTANIS 


22 ] 


THE GAS'rRO INTESIINAE DISORDERS 
or INFANTS 

Tlio gnstro mtcalinol disturbances of infants arc of groat 
importance Ihoj are verj common, ond ate a frequent cause 
of dcatli , inanj of them can bo provenled ajul most aro 
1 amenable to treatment Iheso diso^crs consist of simptoms 
or combinations of s^mploina derived from the gastro 
intestinal tract and produced bj ludeli difTerent causes 
; Wiion prolonged tho^ lead to profound alteration in the 
, nutritional state Tlio disturbances to bo considered aro colic, 
constipation^ \ omiting, dmrrhcea, and v> aating or atrophy 

ffltiology —Tlio causes of these disturbances nro to a great 
extent co\ercd bj a consideration of tho four factora — food, 
infection, environment, and constitution 

1 Food — ^Tlns Ls an important elemont m the cause of 
theso conditions TIio food as a t\holQ ma> bo imsmtnblo 
it ma) bo oxcesairo in amount, resulting in eolio, smiting and 
diarrucca , it ina} bo insufRcicnt vrith the production of 
constipation and casting Apart from tlio food as a ivholo, 
tho indlMdual constituents may bo at fntdt the protein umy 
be oxcesaivo, gi\ mg cohe and constipation , tho carboh> drates 
and fats in too large quantities maj cause diarrhcca and 
vomiting , lastly, m certain instances tho uatcr content of tlio 
diet mo} bo too Ion, ivith resulting fo^er and coMapso 

2 JnfccUon — As a cause of gnstro intestinal disturbances, 
infection maj act jn two vrays lirsll^, Ibero mn^ bo a direct 
infection of tho gastro intestinal tract by various micro 
organisms producing fo\cr, vomiting, and dmrrhoja The*?© 
infections usuall) tako plnco tlirough tbo medium of tho food, 
and nro known ns enteral infections Secondly, an infant may 
hare an infection not involving tho gastro intestinal tract 
such as otitis luodm pyoUtis, or bronchitis and j^tit raa^ show 
se\ero gastro intestinal sjmptoms, vomiting diarrhcca and 
w ostmg \llien infections of tlus nature occur, thoj aro Idiown 
as parenteral infections These conditions aro oomnion and 
aro of rerj gropt importance 

3 Fnvxronment —The mfiuenco of tho en\'ironmciit in tito 
production of gastro intestinal disorders is important Heat 
plaj's a great part in the incidcnco of diarrlimal conditions by 
depressing tho Mtahtj of tho child lowering tho tolerance 
for food, and by facilitating the ptiwth in foot! of harmful 
micro organisms Exposure to cold is a potent factor in the 
production of cohe Genond bad hjgicmc conditions are 
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obviously of importance m allowing food infection to tale 
place 

4 ConsUtution — Certain constitutional defects foretaiapb 
congemtal morbus cordis, hj droeephalus, and birth p-iLies 
produce gastro intestinal ^mptoms such as wasting and 
constipation A neurotic constitution is often alleged to be s 
cause of vomitmg The fat and flabby infant with the so-called 
exudative diathesis is prone to diarrhcea 

This outhno of the factors concerned in these disorders imet 
bo completed by pointing out that gastro mtcstmal sjniptoins 
ma^ and do occur m vanous diseases associated u^th organic 
changes in the gastro intestinal tract or elseu hero in the bodv 
For example, vomiting accompanies increased intracranjil 
pressure , both vomitmg and constipation occur m obstruction 
of the mtestmal tract In such conditions, however, the 
gastro intestinal Bjuuptoms are but incidents in the course oi 
the disease and are usuaU^j overshadoned by the other sigui 
and sjTuptoma present 

I\ith this genera! consideration of the causes of 
disturbances in mind, a bncf outline of the chnical fcatuits 
and treatment of these conditions ma} bo drawn 

Colic — ^This disorder is most often seen in the fust three 
months of hfe The symptoms are somewhat chnraetcnatic 
and usuallj point plouUj to tlie diagnosis Screaming attacks 
of short duration and drawing up of the legs with inimetliAtc 
rehef on the passage of flatus, are ob>.erred Cohe is often 
associated with constipation, and at tunas uith diarrhtt'i 
The cause is usuall) to bo found in some fault m the (bet 
though chilhng of tho bodj surface often plan's an important 
part Air sn allowed with the food w at times rcspousiWe 
rrcatment should bo directed to the cause Ani fault in the 
composition or m tho quantity of tho food must bo corrected 
Dunng the actual attack, warmth applied to the obdomeu and 
a small enema of warm water giio relief Small doses of 
cimunativ<» are of lalue while the cause is being dclcclcd 
and remedied 

disturbances There are two important caiLscs msuRiciencv 
m tho amount of food, which is a frequent i^auso m the breast 
fed infant too httlo carbohjdnte in the food wluch is seen 
in the artificially fed Quite ajiaTt from these, wivslipition 
occurs as a symptom m organic de-casc, such in jnlwtinal 
obstruction iUrschapnmg e disc(U«c, ami jiamful Imioiw of the 
anus These must all bo excluded bi careful examination In 
tho constipation caused bj tnsufbcient food, ]o«^ of wci^iht i5 
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an important additional sign The troatincnl must Lo directed 
to the cause, and tlio neccssaiy alterations must bo made to 
tho diet Drugs should plaj a small part in the treatment If 
nnj aro required, liquid paralTm, either alone or m association 
With small doses of milk o! magncoia, will bo found of value 
Vomiting — ^^’'oraltlng, as a mptom of gastro intestinal 
distiirbauco, is vcij common m infancy 'Ihe causes are 
various and liaic already been dealt vith to some ottont 
Vomiting mnj bo divided into two catcgoncs vomiting 
alone, and \oiniting in association mth diarrlicca 'llio latter 
mil Ix) considwwl in the section deioted to diarrhceal disturb 
aiiees , the former onl) ts comidcrcd licre llio causes of 
lomiting mthout diarrhoi'n ma^ bo classified in too groups 
In tho first p^up tho causes are mamL mechanical air 
swalloucd duniig feeding, tight bmdere around tho ahdomen 
etcessii c handling after feeding, and gnatno distension produced 
bj overfeeding In the second group vonntuig occurs without 
an^ apparent cause in a hvolj, apprehensive infant who is 
caad for bj an anxious, somowhat excitable mother , m thcho 
infanta tho diagnosus of " nenous vomiting " is mode 

Tlio aj mptom these tno grou|)S exhibit is vomiting xusually 
soon after food, accompanied bj a progressn o loss of weight 
Tiio diagnosis is often somewhat confusing and the cause 
sometimes difhcult to determine Caro must bo exorcised to 
distinguish those infants in whom tho vomiting depends on an 
organic lesion, such as congemtal stenosis of the pjlonis, 
increased intracranial pre«?8ure, or intcblmal obstniction Hie 
treatment is to correct the cause wherever possiblo to decrease 
the amount of tlio feeds, and lengthen the mtcrvnls between 
tho feeds Success is sometimes obtained by making tho 
feeds of a seim solid consistency and feeding w ith a spoon 
Atropine is sonietuues of value, beginmug with 1 minim of a 
1 in 1,000 solution of atropine sulphate by mouth Tho doso 
should bo increased by 1 minim at alternate feeds until 
physiological cftecta arc produced In "nervous vonutmg " 
the repracoraent of the anxioo'* moffter by a qictet, efSaeni 
nurse is of value Often chloral hydrate, gr i to ii, about a 
quarter of an hour before feeding, will bo of value 

Diarrhcea. — ^Iho lughost death rate is found in those 
nutritional disturbances of wJuch tho main symptom is diarrhaa 
Vomiting IS usually assounted with the diarrhcea but as a rule 
It js ncitlicr as pnmunont nor as persistent a svmptom Ihe 
caiise» of these disturbances have already been outlmetl above, 
but owing to tlioir importanco tho brief account there given 
must bo a little ampbfied Improper food is perhaps tho 
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moat frequent cause The usual fault found is an excess of 
sugar combined with a high percentage of fat As a genera] 
rule it may be stated that it is unsafe to give a percentage of 
total sugar higher than 10, and the fat percentage should not 
exceed 3 5 The disturbance produced by a high fat and sugar 
content in the diet is known as “ fermentative dyspepsia ' 
The symptoms are due to the fermentation of the excess of 
sugar with the production of acid bodiea which imtato the 
gastnc and intestmal mncosa Apart from the competition of 
the food an excess of food of proper composition may give nse 
to fermentative djspepsia Environmental conditions, such a.i 
heat and poor hygiene, are potent factors m the production of 
diarrhma, and their mfluence is more than ever apparent when 
the food given is fault} Heat lowers the normal tolerance 
for food and, bj mcreasmg the need for water, produces, thirst 
The infant then cries, and this is. interpreted as hemg due to 
hunger , more food is then given, so that he is overfed at a 
time when the food bhould be reduced, and thus fermentative 
dyspei^ia is set np 

Infection, both enteral and parenteral, has been mentioned 
as ciusing diarrhcea and vomitmg Parenteral infections arc 
of particular importance , on only too man} occasions has a 
correct diet, oven breast milk, been blamed for produemg 
diairhcea and vomiting when the disturbance has been due 
to an overlooked parenteral infection 

The symptoms are of all grades of seventy In mild casCa 
increased bowel movements are all that is observed In more 
severe cases, vomiting is usuall} added to the diarrhoea, and 
there maj be considerable exconation of the buttocks by tbo 
acid imtatmg stools The general symptoms may be shght 
but m the severe examples the infant passes into a state of 
so called * mtoxication ” In this condition the child hes 
stuporous with sunken, half closed eyes, the arms are flexed and 
crossed on the chest m the so caUed “ boxer position ” the 
fontanelle is sunken, the skm inelastic, and there is a greatl) 
dmmushed excretion of urme Sometimes sjTnptoms mdicatmg 
a diminution of the alkali reserve of the body b^ome apparent, 
the infant becomes comatose, the breathing deep and plamlj 
audible, the lips cheny red in colour 

In some cases the whole disturbance is extreme!} acute, 
and death may ensue withm twelve hours 

The stools are variable , in the milder cases the} arc hquid 
and often green in colour In severe cases the\ may bo hko 
nee water When blood is present, an enteral infection by 
a d}sentenc organism raa} be suspected The diagnosis is 
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uslm^^ made niUioiil OifTiruH^, but )f older infanta }m\G 
Mood m the stooJa tlio pasadnlit^ of intiissiiatejition must bo 
consitlori'd 

'lYcatment is of great mj|)ortnnco Search is to ho inndo 
for an;y pircnteml infer tion nhieh mast be treated if found 
Stanation ahonld bo instituted na soon ns the diagnosis is 
established The JengtJi of time for which this should be 
continued depends on the state of nutrition of the infant As a 
general rule it ma^ bo stated that food should not bo withheld 
for more than twenty four liotinj , in infants of i>oor nutrition 
only SIX hoiifh of atan ation arc nccossarj I rom the beginning 
of treatment fluids should Iwj administered at least 3 oz for 
each i>ound of bodj yyeight or as much more ns tho child yyill 
tile, in tho tyycnty four hours, half strength normal sahno 
maj be used In addition to this fluid given mouth most 
infants wiU require intrajicntoncal mjcctions of sahno It 
ma) be giycn in sucli quantity ns to produce slight obdominnl 
dialcnsion If distension bo alreadj present before treatment, 
fluid IS to bo giycn b^ tho subcutaneous route AU coses 
siiould reenyo colon washes at tho oiUkcI of tho illness If 
vomiting IS a feature, a stomach yynsli is of ynluo and mnj bo 
reiieatcd yihcu nccc^sarj As soon ns tho penod of stary ation 
has ended feeding is to commence Skimmed dned milk m a 
1 in 10 dilution yiith yyater and added carboh;^drat6 m tho 
form of * dcxlri maltose” should bo giycn The strength of 
the added cirliohydroto is I *» per cent for the first tyso dajs, 
1 per cent for tho next t\vo dajs and then tho amount maj 
ho raised to 0 jicr cent Ihc amount of this mixture to be 
adinmi'itcrcd should be about \ oz nt Uyo hourly intcryils, 
yvith ten feeds in tho Iwcntj four boms 

The feeds themselves should bo mcrcisctl bj 2 dr per feed 
everj tyventj four hoiira for llirco tlnjs , after tint tune 
amounts of ^ to 1 oz inaj bo added acconlmg to tho patient s 
condition \ftcr three dnjb tho intervals between tho feeds 
maj bo xoiJej^d so that U»o rhdd recciyca seven feeds in 
twentj four hours As a general nilo it may bo stated that 
milk containing a higher fat content than skimmed milk (0 08 
per cent fat) should not bo given before tho tenth day As 
rcganls drugs, if the piticnt is seen nt tho outset of tho illness 
a dose of ^ to I dr of castor oil may 1>o given , apart from this, 
drugs plaj no part in tho treatment It is as well to treat 
infants with dmrrhcca ns ono would a tyiihoid patient ns to 
disposal of najikins and excreta In patients with symptoms 
of acidosis glucpso in a 5 to JO per cent solution ma^' be given 
b) mouth Sodium lucarbonato is of secondary importance. 
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but 16 to 30 gr may be given four hourly until the 'unue 
becomia allvaUne SIc<bcation should then cease 

Wasting or Atrophy. — ^TIus symptom maj be pnmarj, but 
it often results from prolonged gastro mtestmal disorders, such 
as vomitmg and diarrhcea The essential cause of iiastiu’’ 
IS an mabihty to obtam or absorb enough food There u 
underfeeding, either because the child actuallj receives 
msufficient food, or the diet, though smtable, is vomited 
or, agam, because mtestmal conditions do not allou ingested 
food to be absorbed In each case wasting resolts 

It cannot be over emphasised that the'^most common cause 
of Masting 13 imderfcedmg Particularly is this the case when 
constipation is also present In all cases of infants witli wasting 
the amount of food not necessarily offered hut actually being 
taken is to be in\ estigated and its composition review ed 
Other causes of wasting are numerous, but not of such 
great importance It is seen m children with “ constitutional 
defects ” such as eongeintal morbus cordis and cerebral paUi , 
it IS associated with infections such as congemtal syphili , 
sepsis, tuberculosis, and empjemata Infants with wasting arc 
sometimes divided mto two categories firstly, tho«6 with 
BO called “simple wasting” or “atrophy”, secondlj, those 
with “ atrophj with dj’spopsia,’* sometimes termed marasmus 
The fir^ condition is due to a simple lack of food, and when 
a proper diet is given immediate improvement is seen 
Atrophy with dj’spepsia is seen m infants with a long history 
of gastro mtestmal disturbances, by which the tolerance of 
the mtestmal tract for food has been lowered "UTien the^e 
infants are given a smtable diet, there is an immediate 
recrudescence of symptoms and further loss of weight This 
so called “ paradoxical reaction to food ” distinguishes atrophv 
with dyspepsia from simple atrophy The treatment of wasting 
IS first of all the treatment for the cause of the symptom, 
whenever this is possible Any infection present must he 
dealt with, and the diet, both as regards its quantity and its 
gnahty^ must be mvest^ated Most important of all is to 
remember that a wasted infant requires an amount of food 
proportionate not to what he actually w eighs, but to what he 
should weigh if he were norma! This feeding for expected 
weight IS the most valuable therapeutic measure tliat can be 
adopted, and by it bnlhant results are aelueved 

The treatment of atrophy with dyspepsia is to be conducted 
on the hnes laid down for the treatment of diarrhoja , but m 
this condition no prehramary period of starvation is necessoQ , 
and the food may be mcreased somewhat more quickly to the 



iiYPjniiKopnio pyLORTC sjfnosis 227 

nmount r«.qmrt<l for tho oxjjcotitl weight of the luf mt Infants 
with il\n}>ejjtic fvtroj>h\ do well mi himmu imlk if it can bo 
obtained , Imt in inunj cases, ns jiia^ bo realised from the 
defimtion of tho condition, treatment is of little a>ail 


HYPniiinopJiic sjKNOsis or iiin pylokus 

IN INPANfS 

JEtlology — IwoMowB arc held conccnnng the cause of this 
disortlor, neither mow comj>letcl> cxphins tho condition 
Sonic ohstriera rcgartl the inuscidar thickening as hemg m 
tho nature of a hM)crlroph> t.ocondar_j to jirolongod and 
oft rejiciitcd spvsm of the pslonis no adequate c\planation 
of tlio ciiuso of this Epasni has been pul forward Iho second 
View IS that this ll^q)ertroph^ of the p>loric muscle is siinplj 
a congcmtal deformity parallel to such conditions ns hare lip 
and congoiutal morbus tordis and to tins deformity Bpaani is 
subsequently added It is knoint Ihul fin>t bom children aro 
more prono than oUiers to congenital deformities, and hajicr 
Irophio stenos^ is more frequent m tho first bom 

CUmcal Features — ihui disorder usually occurs in male 
firht bom infants, and is obscricd in tho second or third week 
of life It IS rare for tho onset to occur during tho first week , 
its occurrcnco is still more rnrcH seen after tho third month 
Jlio cardinal signs are Gvo m number — vomiting constipation 
loss of weight, Msiblo gastnc peristalsis, and tho prcacnco of a 
pyloric tumour Iho \onuting is projeetdo in character and 
may occur after oacry feed or nl less frequent mteiaaU Ihe 
vomitus consists of ingested food and much mucus On a 
change of diet tho aonuting often diinmishe-, m frequency for 
several days Constipation ib constant and se\oro, and from 
tho point of anew of the diagnoses, its prcsonco is of importance 
Wasting us a pronuneut feature, m mild eases however, it 

immediately after tho infant lias been fed Rounded swelhngs 
of about the siro of a golf ball w lU bo seen to pass across the 
epigastrium from left to right In the great majority of infants 
with this condition the thickened pylorus may bopalpateci On 
abdominal examination it is fell ns a hard mass of tho sue of 
a hazel nut in the right by poclioncirium LfTorts to feel this 
tumour should be made immediately after feeding and before 
success IS attamed tho examination may have to bo repeated 
several times 'Kvidence of gastnc retention can bo obtamed 
by passing n stomach tub© or by an X ray examination 
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Morlid Anatomy— The pylorus is tluckencd and hiriJ 
almo:,t cartilaginous, owing to hj-pertrophj of the circular 
muscular fibres Tlie stomadi is dilated and its wall hyper 
trophied A chrome gastritis with exc^sive mucous secretion 
IS often observed 

Diagnosis — ^Difficulty m diagnosis usually arises from 
confusmg the vomiting of hypertrophic pylonc stenosis with 
that m nutntional disorders As, however, in the latter 
diarrhoea rather than constipation is usuall} pr^ent m sore- 
degree, the presence of constipation m this instance is of 
importance Vomitmg, of course, may be a sjTuptom of other 
constitutional disturbancco, such as mcreased mtraeranial 
pressure, hut m these conditions neither visible gastric penstalsb 
nor a pylonc tumour is present A pylonc tumour will be 
found m the great majonty of cases if careful and repeated 
examinations are earned out , mdeed some observers mil not 
commit themselves to a diagncsis of pylonc stenosis unless a 
pylonc tumour can be felt It is the author’s personal opinion 
that a diagnosis of pylonc stenosis may justifiably be made 
although no enlarged pylorus can be felt The possibility of 
stenosis of the pylorus of infants is to be kept in mind m all 
cases of persistent vomitmg m young infants ’Few cases tnll 
then be overlooked 

Treatment — Infants with pylonc stenosis require surgical 
treatment unless symptoms are mild The operation of election 
IS a division of the muscular fibres of the pylorus, the Fredet 
Ramstedt operation No less important than the operation 
itself IS the management of these patients both before and after 
the operation has been performed Many of these infants haie 
been weaned under the mistaken impression that the breast 
imll. was the cause of the symptoms , this action is to be 
deplored, as the outlook is considerably worse m the artificially 
fed Before the operation, stomacn washes are to be given 
twuce daily and, immediately before the an'cstbetic is admm 
istered, 100 to 200 c c of saline and 4 per cent glucose solution 
may be given per rectum 

After the oj>eration the infant should be placed m bed on 
the right side with the head a httle raised Feeding i» to 
commence as soon as the infant has recovered from the 
anasthetic In the breast fed, 1 dr of expressed milk is given 
at two hourly mtervals , m between these feeds a similar 
amount of boiled water is administered The amount of the 
feeds IS increased every six hours by approximately ^ dr , and 
the intervals between the feeds are aUo lengthened, so that in 
forty -eight hours after operation J oz of milk is taken every 
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three Itours, «ith n sitnilar nmonnt of ttutcr iii between 
the mtik feeds On Iho tJiml da^ after operation the infant 
maj bo mircwl at the breast at three hourly mtcr\aN 
Tim artifienll} fed aro to bo gitcn feetls of half cream 
dnwl milk in tho anmo amount ns the breast fed, and 
fortj -eight hours after operation tho full amount for tlio 
weight nia\ bognen 

'Jho mild cases in which medical treatment is tried should 
be re ftd mimediatel^ after vomiting fakes jilaco, if \on3iting 
jH-rhists, tho expedient of thickenings tJjo feeds nm^^ bo gi^en 
ft trial One pint of ft milk mixture with four or five table 
spoons of bftrlo\ flour is cooked iiulil the rt-MiUmg mixture is 
of ft ficim solid consistency I to 2 07 are then gixcn by a 
Bpoon Tho necessary amount of water is given between feeds 
iteccntly 2 1 cc of Kumydnn (1 in 10 000 solution) given 
half an hour before feeds has produced recovery, even m 
sevoro eases This drug, giren after dehydration 1ms been 
corrected, may be considered ns nn nlteniativo to surgical 
treatment in certain eases 

Results — Ihe outlook in pylonc sltnosis is on tho wliolo, 
favourable, but ls modified by povernl factors Breast fe<l 
infants show a imu.Ii higher rate of recovery than tho artificially 
fed The amount of weight lost is of importanco , if tins is 
over ft quiirfcr of the birth weight, the outlook is bad 


mrANriLi: SCUPv\^’- (Harhu ^ Disease) 

etiology — A diet deficient in vitamin C is tho cause of 
scurvy Die proof of tins statement rests on tlirce facts — 
firbtly, scurvy can bo producctl at willin nmninls by withholding 
substances containing Mtamin C from their diet, secondly, 
scurvy is scon m infants whose diet is deficient m vitamin 0 , 
thirdly, both m infants and m animats scurvy ls cured both 
and h} iite gf^wg of anbstanrea known to 

bo rich m v itaimn C 

Vitamin C ls found in varying ainoimts in all fresh fruits 
and vegetables , it is also contained in fresh milk Tins 
vitamin has been isolated in a pure state and w called 
ascorbic acid Apparently tho synthesis of this substance 
cannot take place m the body, and ammaU are dependent for 
their supply on the amounts ingcsteil m tho food '1 ho vitamin 
is gradinUy destroyed by oxidation and therefore is not found 
m either stale or dried fruita, or m mdk that has been heated 
while exposed to air 
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A diet deficient m vitamin C must be taken for a penod cf 
about SIX months before 63’mptoms are manifested 

From these foregomg statements important practical points 
may be deduced the presence of ntamm C m cow s nulk is 
dependent on the cow receiving a certam amount of fresh fodti^r 
further, the vitamm C content of the milk can be destro3ed 
either by beatmg the milk or by adding an oindismg agent 
such as hydrogen peroxide to preserve the milk lastlv none 
but fresh ^egetables will contam the anti scorbutic factor 

Morbid Anatomy — ^The most obvious changes are found at 
the end of the long bones nbere growth is most rapid Snb 
periosteal hiemorrhages are seen and the periosteum appcm 
thickened fractures and separation of the epiphysis mai be 
present Hsemorrhage into the swollen gums is a common 
finding and at times h'emorrhiges maj be found ehewhcre 
notably in the skm and m the orbital cavity The bone marrow 
IS 3 ellow and gelatmous instead of the normal red 

Chnical Features — Infantile scurvy is seen between the 
ages of SIX months and eighteen months It occurs in tho*e 
who have been fed for a long period on a diet which contains 
no anti scorbutic factor In breist-ied children it is so rare 
that in these a diagnosis of scurv3 should always be questioned 
^^^ul^.t scurvy is not a common disease it is more often seen 
in the better class of patient than m the hospital class this 
difference is due to the fact that the better class infant b 
more likel3 to be fed on the proprietary foods which do not 
require the addition of fresh nulk ^ infant with scum 
presents a rather charactensfic clinical picture The patient 
is Ui.uaU3 thm and palhd and is obviously evtremelj appre 
bensiie of bemg examined even to approach the cot b 
enough to cause crying On exammation if teeth be present 
the gums inll be swollen and red and will bleed easil3 
some infants this characteristic gmgivitis ma3 bo the cnJi 
findmg Hremorrhage mto the skm 13 sometimes ob^encd 
and hsmorrhage m the orbit more particularl3 mto the upper 
lid is not imcommon. The examination of the limbs b 
important On inspection the lower limbs are eierted and 
sbghtly flexed at the hip and knee and a swelling ^v^ll be 
observed at tlio lower end of the femur producing a fiiUce^ 
about the knee this is usually seen on both sides but at 
tunes only one limb is affected there is an absence of i oliintiiri 
movement producmg the scorbutic pseudo paraljsis I’alpa 
tion will disclose a very tender lU-dcfined swellmg on the 
lower end of the femur extendmg from the lower end of the 
bone as far as half wa3 up the shaft a similar swelling will 
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iKiJrtlh bo found on tbo other thigh nko A slnbing fontiiro 
of the dL^c^se w the oxtremo tendorncs^ of tho nfTcctccl Iimb<? 
nnd thereforo pnlpatton should bo earned out ^jUi gOutlencs-s 
and care At limes n scpiration of (he opiphjsis is observed, 
caused l)j Jwraorrhago into a joint Similar changes maj take 
place in tho upper extremities In somo infants JiTniatcnicsw 
and mebrna occur Hrunatunn, nhich rnaj lead to errors in 
diagnosis is often found and ma> Ixi an earU n^niptom 
is not uncommon 

In addition to tho tjiio nlrcndv described nttciUion has 
hocn ca1lc<i to a latent fonu of this fli^case Pallor frctfulnesg 
failure to gain u eight, and slight tendemtvs of the hmlis form 
tho clinical picture, vvhicli however, is not verj dear 

X ravB of the lioncs show decrease in density, giving a 
' ground glats ” apjicarance, and tho zone of provisional 
calcification is marked Rater tho shadows of subperiosteal 
h'cniorrhagcs mav bo seen 

Diagnosis — "Manj mistakes have been nndo from a fndtiro 
to diflgnoso mfantile scurvy Iho disease is perhaps more often 
confused witli acuto rlicumntism than with an^lhing else 
71us error should not occur «mco infantile scurvj onl^ occun 
under tlio ago of two at wlticli age rheumatism is unknown 
Scurvv has sometimes been nustn) on forsjphjhtic cpjjihjsitis , 
hero ogam tho ago w of help Sypluhtic opiphj-sitis is a discitso 
of early infnncv, and is vcr> rarclj seen after tho fifth montli 
vvlulst scurvy IS not aeon until after tliat period Oiteomaelitis 
IS Bomclimes tho cause of difficulty , in this condition tho 
temperatnro is usuallv high tho lesion is usually hunted to ouo 
area and beyond the tenderness of the bone there aro no other 
evidences of scurvy Pallor and hajraorrhages mav suggest 
either IcuhTinia or purpura, but m these conditions there is no 
tondeniess of bones Trauma is to bo oxcliidcd by tho history 
Iho hy-pcrcathctic form of nntenor pohomychtis moy cause 
difliculty, but hero the hyj>cnEslliesin is general with no points 
of special tenderness 'IJio ha?iuatuna may give rise to mis 
takes , both neoplasm of the kidney and nophntis have been 
erroneously diagnosed ns scurry It may bo said tliat scurv'y 
udl not bo overlooked if tho possibility of its occurrence is 
kept in mind 

Treatment — ^Tevv disorders m medicine respond to treatment 
more quickly and more completely than scurvy lurthermoro, 
tho disease can aiul should be cisily prereiite<l Tlio daily 
adnuniRtntion of orange juico is all that is rcquirctl Prom 
the ficcoml month a start should be made with i dr twice a 
day, and tho amount should bo gradually moreased until by 
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the fourth month 1 oz a daj js being taken , Uiis amour* 
should be eontmued thronghout early childhood If neccasan 
it may be diluted ^nth water and a little cane sugar added 
When scurvy is present, the admmistmtion of orange jmce 
should be begun at once, amounts of several drachms at first, 
increasing to 1 or 2 oz within a few days Vegetable masle* 
and a tabl^poonful daily of a baked and lU'ished potato should 
be given if the age of the infant pemnts The diet as a wbok 
should be readjusted^ If necessary, the limbs are to be «phntcd, 
and the infant should be moved as little aS possible Under 
this treatment recovery as rapid , the tenderness and hreroor 
rhages disappear m a few da 3 - 8 , the periosteal swelhngs arc 
however, absorbed much more rfowly Occasionally, after all 
scorbutic symptoms have disappear^, trouble is expenenced 
with diarrhoea and vomiting, but as a rule recovery is rapid 
and complete 


RTCKFIS 

5Itiolo&y — Our knowledge of rickets has been considerabh 
advanced by the investigations of recent jears, notahlj those 
by MeUanb^ , Fmdlav, and M'CoUnm 

In this disease the essential fanlt is mabiht} of the bodv 
to lay down calcium phosphate m newly formed hone tiasne , 
this error results m mcomplete calcification, with subsequent 
bending and distortion of the relatively soft bone This failure 
of calcification is duo to an alteration of the normal proportions 
of calcium and phosphorus in the blood The norm^ infant 
has 10 mg of calcium and 5 mg of phosphorus m every 100 c c 
of blood , in infants with active nckets the amount of calcium 
IS normal, but the phosphorus falls below 3 mg per 100 c c of 
blood At first sight it appears that the deficient calcification 
IS due to the lower^ phosphorus m the blood, but there is some 
evidence to shou that this result is caused by an alteration of 
the normal proportions between calcium and phosphorus rather 
than to the dirrunution of phosphorus alone, as bone changes, 
apparently Tachrtic, may occur in conculions m wluch the 
blood phosphorus is higher than normal (renal nd».ets) 

The diminished amount of blood phosphorus in the rachitic 
child IS the result either of a dunmished amount of a substance, 
vitamm D, in the diet, or the inadequate formation of tlu» same 
ntamm in the body Vitanun D is present to a vanable extent 
m most animal fats , it is found in human milk, and is n«fet 
abundant in halibut or cod liver od , it is aLo formed in the 
skin when this is uradiuted with ultra-violet hght 
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t IS onh tho growing ctuW who dcNcIops ncUls, ontl 
?forc‘ this disrnso is iisimlH seen ui those in/iints who nro 
5 £e<l on a rtific ial foods containing {i largo amount of carbo 
■ates, which male for rapid growth hut at tho samo timo 
deficient m those animal fats which contain vitamin 
her, when infants are fed on this kind of diet and arc not 
ised to nnj source of ultra iiolet light, such ns orthinrj 
iglit, the onset of the discaso w more certain and its course 
5 hcMro Wliilo breast fowling prevents rickets, tho 
crtion it gaes w bji no means alHoInte ns some mfanis 
Dll this diet will dc\cIop tho disease 
.he moans hj which Mtnmm I) maintains tho phosphorus 
ent of the blood is unknown, hut there is Rome CMdcnco 
low that tho alisorption of both calcium and i>!iosphorus ls 
‘ ised when it is administered 

i^itamin D Ins now been isolatwl, it can he jirocluccd 
ho Inhontorj hj puhjoctmg crgostcrol to ultra Molet 
itions, and it is I13 this mcanR that iitamin 1 } is formed in 
jiKin when this is exposed to ultra violet light 
ilothiil Anatomy — In ncl els the most clmractenstic 
igcs oro found in the hones Exammatjon of Uirso »triic 
s b> tlio nakctl ejo roicals enlargement at tho junction 
iiplijTus and dtaphj’Ris , tho hone is often bent and green* 
. fractures are not uncommon The |>cnostciim is thickened 
hjpcremic On longitudinal section the epiph\seal Imo is 
to ho thick and irregular Tlicso changes are most marked 
10 lower ends of the bones of tho forearm, tho lower ends of 
femora, and upper ends of tho tihixi , they are verj notice 
at the costo chondnl junctions of tho nbs, and arc found 
. lesser degree in c^crJ hone Microscopical examination 
ho junction hetween epiphjsis and dmpluhis show3 tho 
neo of jiroMsional calcification of tho cartilage with 
cmcl} irregular penetration of tho marrow capillaries in 
reen very nrcgulsr rows of cartilago cells \\’’hcro tho 
Hanes haio penetrated, Obtcoblasts hv\c uccomiiamod them 
have laid doini tissue niorpliolo^icalfj hi o hone hut 
deified HI11S IS the so cnllctl ‘ osteoid tissue,” which is 
.j and soft and accounts for tho * enlargement of tho 
hj Ris of rickets 

[Jlinical Features — Rickets is of widespread occurrenco m 
Dountrics of the temperate ?ones It occurs hut rarely in 
tropics, and then only in infanta ahut off from sunlight 
m hfo IB a factor in the dmclopmcnt of the disease It 
irs With great seventy in dnrkskumcd races, such as the 
:o and the Itahan, whin they attempt to li\o in nortliem 
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countries u-here there is little sun It is much more frequent 
m the artificiall} fed than m the breist fed child 

An infant does not show evidence of nckets until the 
fourth month at the earliest, and the signs are most apparent 
between the sixth and eighteenth months The first evidences 
of ncLets are restlessness, imtabihtj , and su eatmg of the head 
The latter is very noticeable during sleep Some time later 
the cliaractetistic features are found the child is usually well 
nourished but anaemic , the head is large and square, intli ^ 
mdely open fontanelle and bossmg of the frontal and panetal 
bones , dentition is delayed , the thorax shpws enlargement of 
the costochondral junctions — the “rachitic rosary”, later, 
other deformities are seen, such as pigeon breast and Hamson’s 
groove, the latter bemg an mdentation nmnmg transversely 
around the chest wall at the level of the xiphistemnm , the 
abdomen is large and protuberant , the spleen and liver are 
palpable , the bones show enlargement at the epiphyses which 
IS very noticeable at the wTista and ankles , the bones, also 
bemg soft, are bent both by muscular oction and the iieight 
of the body , the muscles aro flabby and the Lgaments relaxed, 
enabling abnormal postures to be assumed These changes in 
bones, muscles, and ligaments delay the physical development 
of the child, and thus a child with rickets stands and xiilks 
late 

The radiographic appearances of a rachitic bone ore 
characteristic The shidt of the bone and the centres of 
OfeSification throu a much dimuushed shadow, due to the lack 
of calcium salts , the end of the bone is broadened and cupped 
and the surface irregular with a shadou’y frmge hanging from 
it These changes are best seen at the lower end^of the ndiHS 
ulna and femur 

Complications — Infants with nckets have a lowered 
immumty to infections Bronchitis and broncho pneumoma ore 
common amongst these children, and gastro mtestmal dt>furL 
ances are frequent General convulsions, carpo jiedal spasm 
and laryngismus stridulus have a direct relation to nckete 
which IS discussed below m the chapter on “ Tetany ” 

Diagnosis — ^As a rufe nckets is easily diagnosed Tlie most 
rehable and constant sign is enhagement of the costo-chondral 
junctions it must not be forgotten that theso are palpable 
m normal mfants The square boused bead may bo confoundcil 
with the globular head of hydrocephalus Tlie delay in walking 
produced b\ mental dcficiem^ or a cerebral palsy may be 
ascribed to nckets The history of the infant and a carc/t» 
examination will usually dear up any doubts The rachitic 
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Bpinnl cunfttiiro (usunllj kyphotic) may ho ascribed to tuber 
culous canes of the spine , tlio raclutic cur\c is neither angular 
nor i>ninlul, no reHe'c ngtdit> of muscles is found, and the 
deformity can bo straightened out bj suspension 

I^astl}, tliero is no such disease as “scurvj rickets ” An 
infant ninj, of course, develop both rickets and scur\y 
Bimultancousl^ , hut this is \cr3 rare 

Prognosis — The prognose m nckots is good hut the hahiht> 
of rachitic infants to infections is not to bo on erlookcd Rachitic 
deformities f-hon a rcmarkalde tendeno} to disappear uith tlio 
passage of time 

Prevention and Treatment — Roth cod liver oil and ultra 
\ioIet light euro nckots , more important still is tho fact that 
t\ie administration of either of these tuo agents mil prc\cnt 
Die onset of tho disease 

In artificiallv fed ohddren it is desirable to gno corl liier 
od from tho third tuontli , amounts of 5 minims should bo 
gi\cn tinco dailj and the dose grnduaUv increased, so that by 
the ninth month the infant is receiving 2 dr dailj , this may 
bo conlmucd until tho infant is eighteen inbnths old TIio feu 
children nlio are iinahle to tolerate tho od inav bo exposed to 
ultra Molct radiations orgixoi one of the artificial prcpamtiom 
of sjtamin I) 

\Mien tho disease has tlcvelopcd, both cod liver oil and 
oxpasuro to ultra Molct light innj bo employed together, in 
order to mcreaso the supply of Mtainm P as t]uick]> ns possible 
"Massage and sphiitmg aro indicated for the deionmtics, and 
iron for the nnamia so often present 


]^TANTJLR TJ:1ANY (SpamojJohn) 

etiology — Riochcmical imcs-ligations have added much to 
our knowledge of infantile tctaii} in recent 5x>ar8 Ihc^ have 
jxj ihift crtxuhijm them js a diiuinutiou of tho 
calcium content of tho blood, wluch uiaj fall from tho normal 
10 mg per 100 c c of blood to a figure ns low as C lUg per 
100 cc It ts known that the calcium loii exerts a sedative 
action on tho nervous Bjstem, both central and jieriphcrnl and 
therefore tho direct result of tho lowering of tho calcium is that 
state of hyiX!rexoitability which is called tetany 

Uhcoreticall}, this fall in calcium may bo produced in 
several wa>s injurj to tho parathv'roid glamls, a disturbance 
of the acid h iso equilibrium in the blood abnormal intestinal 
states which prevent tho absorption of calcium, and lastly. 
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a (iwturbance of calcium phosphorus metabolism which occurs 
m nokcts It IS this last condition which is responsible for 
tetanv m the majoriti of infants 

Tetanj , therefore, maj bo tegarded ns a complication of 
nckets, and this view is BUpportcil by climcal evidence m that 
the great TOa]Ont> of infants with tetanj show obvious signs of 
rickets Further tetany is usually seen in the spnng and carlv 
summer, at the time of 3 car, in fact, when nckets tends to h-'al 
Some observers have desenbed changes m the parathitoiti 
glands of mfants sufTering from tetan3’-, and it is possible that 
injury to these structurfs niaj be the cause of this conchlion 
in a few cases Tlie influence of an alteration in (ho acid base 
balance of the blood may pla3 a*defimto part, for it has Ixs'ti 
shown that the lomsation of calcium in the blood bears a 
rcHtionslup to the alkah reserve of tho bod3 When this is 
increased the calcium lomsation is diimntshed, and it is onl} 
m an ionised form that tho calcium exerts a sedative action 
on tho nervous 83’stem How great a part alterations m the 
acid base equilibrium of the body ph} m tho production of 
infantile tetnn} is somewhat uncertain Other conditiojw 
such 08 acute infections and hereditary predisposition, have 
boon regarded as tho cause of tetan}, but probabl3 acute 
mfcctions do no more than make a latent tetan) mnmfcat 
Some consider tetany to be due to i>oisomng with moth)! 
guanidm, but the cvnlenco is unconvincing 

Cbmeal Features — The incidence of tcton3 natural!} folloira 
that of nckets It occurs m infants who are between the sixlli 
and twent) fourth month , m prematuro infants, however, it 
max occur as earl} as the third or fourtli month It is rarel) 
seen m tho breast fed liecaaso nckets is uncommon in Ihcst 
infants 

Infants with tetanj may be dmdcsl into two groups (ff) 
those with open manifestations, and (h) thoso in whom lh« 
signs aro latent Uio latter group is tho larger 

(a) Ihc open raamicstatioiis aro carpopedal spasms, 
general convmLuons, and larjugisnius stridulus 

1 Cnrpo pedal spasms are tome spasms of tho liands ami 
feet Iho fingers are flexed at tho mctacarpo phalangeal joints 
and the phalanges aro extended over tho adducted thumfw , 
the wnsts aro flexed and the band is drawn to tho uhnr sale 
In Mvero cases movement nt the wnst is restricted The feel 
arc extendcfl nn<I tho firwt phalanges of tho toes aro flexed 
If tlio spasms jicrhiat for several dav^, <edtma of the dorsal 
surfaces of Inith hands and feet mu} develop Carpo ptdal 
spasm IS not common 
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2 Ocucml coi)\ulsmn'j nro a common mamfcsUilion of 

lotan> <hfT(*r in no from coiuwlsions (hlo to other 

cmisci, nnd cnii onl^ ho n-c<^»i»sc(l ns <!»o to tetnn} 

c'CAimnntjon of the rnlcium content of tJio Wood and bv 
elinnnatmg other causes of convulsions 

3 I.»ar\ngtsnnis Btnduliia is tho name given to a iiartml 
spasm of tho lar^m\, prtKlucmg a crowing sound with each 
mspinition, which is particularly noticeable when the cluld is 
crying At times tho spism of the luryaix is so marhed as to 
cause complete arrest of respiration, rcHuUing in cyanosis and 
occnMonally m comnilsions 

(fc) 'Iho latent mauifcHtalions of tetany niw Trb’s sign, 
Clivostekg facial sign, and Trousseau s sign 

1 Ilrb 8 sign IS a raised excitability to electrical stimulation 
Tho teat la carrie<l out by tho application of the galv anic current 
to tho nerves llio peroneal nerve is nsually chosen Tlio 
inoit important of tho tests is tho cathodal ojiciung contraction , 
if this occurs w ith a current of less strength than 5 nnlliamperea 
it IS positive ondcnco of tetany 

2 Ciivoatck 8 facial sign is present when contraction of iho 
facial muscles occurs on tho focml neno being lightly lapixscl 
with tho fingers midway bctwTtn tho rygomo and tho angle of 
tho mouth Jilts sign can only bo rehed ujion when tho patient 
IS under two years of ago 

3 Trousseaus sign is elicited ha apjdying prCissuro to the 
upper ann sufiicicut to nrrcgt the circulation , if the sign bo 
present, file hand wall immediately ossiiino Ibo typical position 
of carjio jiedal s|Mism Ihis sign may not ho present in well 
marked tetany 

Diagnosis — ^Iho diagnosis of infantile tetany, particulaily 
when convulsions only arc jircscnt, may be dithcult Carpo 
pedal spasm, laryiigi&mus stridulus, and LrbV sign are patho 
gnomomo, but these may tie absent Iho ago hmit of tetany 
and the usual coincident sign-s of nekets may enable a diagnosis 
of tetany to 1 »d madc^ and llm condition should always bo 
Rusjwcted os a cause of convulsions m an infant w ho is betw ecn 
SIX months and two years and has no evidence of an orgamc 
brain lesion 

Prognosis — ^Iho prognosis in lotcnt tetanv is good In tho 
open type, death may occur either dunug a convulsion or 
during an attack of laryngtal spasm , tho prognosis should 
therefore ho guarded Pertussis is an exceptionally unfavour 
aWo complication of tetany 

Treatment — The treatment of infantile tetany may be 
considered under two bendings — 
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1 Treatment of Latent Telany — ^The treatment of thu 
condition really resoUcti lUcU into treatment for the a«^ocnt«l 
rickets Adequate do^es of ood liver oil are to he given nml 
cx|>osure to ultra violet radiations niaj he employed as an 
adjuvant Tlie infant’s diet should bo reviewed and stei® be 
taken to alter it should this bo considered necessarj 

2 Treatment of Open Tetany — Here, in addition to the 
treatment outlined above, stcjis must be taken to treat the 
active manifestations Improvement will be effected if the dat 
IS changed from a sweet” to an “acid” milk mixture 
milk with 1 dr of lactic neid (B P ) to the pmt maj lie ii etl 
Further there ls need for the administration of calcium salts 
which mav bo given as cilciiim chlondo, 30 to 00 gr diih 
administered in the food Ihc general convulsions siiould be 
treated with an xmtial dose of an apenent, followed by a short 
penod fii\ to twelve hours, of etarvation , later, acid milk 
should bo giv en with cilcium chloride It maj be nccessan to 
control tho convulsions b> bromides and chloral 

^^lth active manifestations both cod liver oil and ultra 
violet light should bo employed together m order to increase 
the anti raclutio factor as soon os possible 


C<EL1AC DISEASE 
(CAronic Intestinal Indigestion) 

^Etiology — ^The cause of cceliac disease is unknown It is 
seen both m children who have been tho subjects of long 
contmued nutntionnl disturbance^ in mfancj , and in those who 
have received a diet contaming a disproportionato amount of fat 
and protein The essential feature of tho diseise is intolerance 
of ing^ted fat and carbohydrate a very small amount of the>o 
two articles of food provokes and exacerbates tho Rymploms 
A diminution or lack of pancreatic and intestinal ferments 
has been suggested as the cause of this disorder Other observers 
Jiava jJsMXied t3«ji iJw js dua to » Jark of hilo and 

still others that it is duo to a chronio infection, but not one 
of these theories is an adequate explanation of tho cause 
Morbid Anatomy — In tho few examples of ccchac disci«c 
on which an autopsy has been ixjrformed, no verv definite 
findings have been recorded llicn. is usuallv a ddntation of 
the intcstmea particularly obvious m the colon, and the 
intestinal mucasa is atroplued Iho hver has been rcportctl to 
bo smaller than normal, and occasionally there has been some 
increase of fibrous tissue in the pancreas 
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Clinical Features — Calinc diseise ls seen in eliildan between 
ono «n<l fi\e ^c■lrs at age It is more coniirioii in chiJdi-cn of the 
ii{)j>er and imddlo elas.-^es T)ie onset is insidious, witli J(«s of 
v^tiglit and looseness of tlio lionUs llio piticnt « nndcrsired 
and nndcn^ eight , there w ahbcnco of suhcnt'meou.s fat 'Die 
most striking feature is the cnlaigenient of the abdomen, due 
to tho jirtssure of an abnormal amount of gas, which results 
from Lxcc^>sl^c mtestmal fermentation another factor ui the 
enlargement h nton^ of tho mtestinnl musculature, wlucli allows 
distension to take ]ilaec easily llio sire of the abdomen is ajit 
to Mirv, the da\ niessuromcnt licing three or four incht's more 
than that of the night 'Ibc stools arc characteristic being 
bulk\, jnlo in colour, of foul odour, and often frothj , from 
four to fiNo arc passed during tho Iwcntj four hours Periods 
of constipation luaj occur, but c\cn then tho stools retain their 
bulk, pallor, and ofTcnsuencss There ts considerable genera! 
muscular weakniss, aud wnlking.maj lie dclaacd \ssociatcd 
with thc<50 sjinploms is a cunous mental state ITic children 
arc imtablo and capncioiw , usually the^ are precocious and 
often show a cunous interest in their s^iuptonw and may 
become <puto h} pocliondnacal At tunes the knee jerka maj 
bo aliacnt, and a general but fahght eederna ma) dcielop Wlion 
cahac ducaso Is of long standing, bone deformities ma^ occur 
These ore not seen in children under tho ago of B6\cn , thc> 
arc apparently nchitio m nature and may be cured by the 
gmiig of ultra Molet radiations if tho patient is on a fat free 
dietary Tctiny is also an occasional comphcation of this 
dtsorder 

Diagnosis — Tlic diagnosis of erchae disease docs not as a 
rule x>re>ent difiicultics It w apt to be confused with Hirsch 
spning 6 congenital dilatation of the colon , but m this condition 
there are pcnod‘i of prolonged constipation dating from birth, 
and this history enables the correct diagnosis to lie made 
'IXibcrcuIous pentonitis is a more frequent cause of difliculty, 
t}i€ correct oisj I'O reached 

after fairly long observation 

Prognosis -Children mth cechac disease rarely fail to 
recover, but tho condition is a serious ono and entails a long 
period of ill health Some rccoa er comiiaratnch quickly wuth 
proper treatment, and m a few years w lU haa e attamed normal 
development , in many, however, digestive difliculties will 
persist, and recovery wall not take place until puberty is 
reached Co operation m treatment on the part of cluld and 
parents will materially hasten tho rate of recovery 

Treatment — rhe treatment of ccehac disease is difficult and 
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trying to all concerned The pitient 13 iisxiallv spoilt ontj 
difljcult to control , if possible, the sor\ ices of nn eflicic'it 
nurso should bo obtamed The es’^ential part of the treatment 
13 dietetic, and it is to be remembered that as mtolerincc of 
fat and carbohydrate is present, a diet must be constructed 
which IS composed to a great extent of protem food At first 
the diet should consist of buttermilk or protein milk , tins 
should be cont nued until the stools arc firm, the abdominal 
distension is slight, and the appetite good tins stage is usually 
reached in a few days Tlien almost pure protein foods aro 
added, such ns curds, mmce<l meats, gelatine and wJutc of egg 
later the uliole egg may be taken In this second stage 
bananas arc undoubtedly of much value , one may bo given 
at the end of the first week, and the supply may bo increased 
by one daily until four to slx arc taken As a rule, tins addition 
to the diet is welcomed ^Vhen the patient is apparciith 
progressmg on this diet the addition of carbohydrate must bo 
made, but great caution is to bo exercised I’reparations of 
dextrm and maltose may bo given, 'beginning with 1 dr a diy 
and gradually increasing to 2 oz , later, vegetables may be 
added and the diet gradually built up Broad, cereal footU 
and potatoes arc the last to be allowed If carbohy dratca arc 
allowed too freely and too quickly a relapse will almost ccr 
tamly occur, and a new start may iiav© to be made In dlctm^ 
these cliddren the vitamin supply must not bo overlooked, 
orange juice may bo given from the commencement of treat 
ment, and non fatty preparations containmg vntamm D aro to 
bo included 

Relapses are common and disheartening and will call for a 
re4>tnction of the diet In the early stages of treatment these 
patients are best in bed For the afixunia iron is indicateil 
Ultra violet radiation is often of bcneDt 


CYCLIC VOMllING 

S)tiology — Hie cause of i^chc vomiting is unknown U 
occurs in the highly strung active child and is very apt to 
follow some unusual excitement buch os a children s partv 
or some unwonted fatigue such as a railway journey , again, m 
children liable to thLn condition it is seen as a complication of 
a mmor illness such as tonsilUtis It is the nervous chill 
that Buffers from cychc vomitmg and often one or other of 
the parents will have suffered from the same conihtion m 
childhood 
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Hicro H cvidciiw to Kidiciito that cjcho vomiting is o 
clJ^tllrlnnco of metnboli'»m During tho attack largo ainoimta 
of ki-tone hcHlic^i arc ovcrttwl lu tho iirmo, and tho amount of 
flugar m tho blood has been alioun to ho lower than normal 
Tho Bipmficincc of these findings w doubtful, but it haa Leon 
suggested tliat theao patients metabolise fats less easily than 
normal cluldren, because thej aro nnablo to draw upon tho 
carholi\ dratc reserves m their lioihes to ovidise all of the ingested 
fats By lliw livpotheHis the low bloo<l sugar and ketonuria 
arc explained , the low blootl sugar is however, b\ no means a 
constant finding and ono w pcrlmps not justified, according to 
prtsent knowledge, m saving moro than that cyclic vomiting 
IS duo to some fault in metabohsm 

Clinical Features — Cvcho vomiting nsimllv begias between 
tho ages of two and four, but it iim^ occur in infancy The 
tj'po of child in wliom it occurs has alreadj been outlined 
It is moro often Been m private than in hospital pmctico 

The attacks of vomiting occur at vanaldo intervals — ns 
often ns one a vv«k, as infrequontlj ns ono m six niontlis , 
tho actual attack lasts usuallv atiout thfoo daj-s Often there 
nro prodroinata, languor, headneho niiorcvja, and abdominal 
discomfort, which last for twentj four hours , then tho vomiting 
begins and ovcrshadowt> overjthmg cko It occurs after 
anything ingested, and continues both daj and night at frequent 
mtervaU, often overv half hour or so Iho tcmjieraturo is 
often a htUo raised, up to 100” T , tliinjt is oxcossivc but any 
attempt to salisfv it provokes the vomiting anew , the bowels 
are confined , Ibo Uttlo unne Umt is pa^std is highly concen 
tratod and contains kctoiio bodies 

Some IioiiTH after tUo oaset in fovero cases, signs of 
cxliaustion begin to ajijiear, tho puUo becomes rapid, the ojes 
sunken, tho comjilcMOii of an aah^ gre^ colour, and tho patient 
maj npjKsar to l>c at tho point of death On oxnmination there 
may bo slight epigastric tendeme^ duo to tlio repeated v omiting , 
iJie jjbdfimeji a? » sbiJe Jis ^okeo About the third da^v the 
intervals between the attacks of vomiting lengthen some fluid 
may bo retained, and then tho vomiting ceases Convalescence 
from the attack is verj ropid, nnd m a few da^’S the patient is 
up and about 

Diagnosis — Tho diagnosii. of cytlio vomiting is usually not 
difllcult, for tho lustorj of previous attacks leads as n rule, to 
tlio correct interpretation of tlio sjinptoms The first attack, 
however, ninj cause difllcuHj, and roaj suggest tho onset of 
meningitis Otlier conditions, such as acute gastritis, intus 
euRception, nnd appendicitis, causing vomiting must not bo 
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overlooked Further, organic dise‘i‘?e of the brain or kidn^vs 
has to be excluded by careful examination In cluldrtn nlo 
are the subjects of t!u» disorder, care must be taken not to 
assume that the sxTiiptoms present are duo to an attatk of 
cycUc vomitmg without excludmg other conditions 

Prognosis — ^The prognosis in cjchc vomitmg is gooi 
Although often patients appear to bo desperately ill, recoverv 
IS the rule there are, however, a few fatal cases on record 
Attacks usually cease at pubertv , oceasionallj attacks of 
migrame maj take their place 

Treatment — The treatment may be considered m two 
divisions — 

1 During an Attack — Once the vomiting has commenced 
nothing seems to be able to control it An attempt mav 
be made to give small amounts of a solution of 10 per cent 
glucose wth 10 gr of sodium bicarbonate in water b\ 
mouth everj two hours , but usuallv this onl> provokes th" 
vomiting anew 

Benefit i* obtained bj rectal injections of 5 to 6 or (f 
C per cent glucose and sahne solution Tilth i dr of sodium 
bicarbonate if thej can be rttauied If collapse is vcr> vciere 
subcutaneous saline may be necessary 

"WTien the vomiting begins to abate, food in small quantities 
m a bqmd form may be given 

2 Belxcctn Attacks — ^AU forms of excitement are to he 
aT oided The fats m the diet should be much restricted , it 
IS often advisable to give the milk slammed Coaiderahlo 
benedt tviU bo obtamed bj giving 15 to 30 gr of sodium 
bicarbonate three times a daj after food for a long penod 
Liquid glucose should also be administered in desscrt«poonful 
doses> three times a daj after meals A weekly mcrcunil 
purge is advisable 

ftodroraata should be treated with a brisk purge and 
drachm doses of hquid glucose every hour 


CONFULSIONS IN INFANTS AND YOUNG CHILDRH 

SItiology — Convulsions aro commhn in infancj and carfr 
cluldhood The pnmarj cause of the increased habiltli at 
this period of life is generally asenbed to au instahilitT of 
the infantile brain, consequ^t on its iinmafunti The 
secondarj causes acting on this unstable mass of nerve tuauf 
arc various and some of them arc unknown, hnt it la hv 
means of these secondary causes tliat it is possible to divide 
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oonvHUion'? into three groujH. Firstly, s;v’inptoniatic convul- 
8ioas«^^hicU are iluo to ohvions organic tliangcs in tlio brain 
or its niembranos ; secondly, toxic coimtlstons rcnuUmg fiom 
morbid changed in other parts of the body or alteraliona 
in tliO hodj' fluids ; thirdly, functional convuNions of nn> 
knoun origin ami occompaniwl by no apparent altomtion 
of Btnjctnro. 

The first group includes convulsions duo to ha'morrhngo 
into the brain or mcningca cmis«l by the transit of the head 
through the maternal passage^ at birth ; in this group also nro 
placed the convnLsiorw caused by tlio different varieties of 
ineningilia, b}' intracranial (iiinoiirs, by polio-cnccphalitls, 
and tlioso lussociatcd nith «inlde\*elopment, or degenerntivo 
processes of tho brain. 

Tho Rccond group incbidea convuLions duo to tetany ; 
IhosQ seen at the onset of the acute specific fovers and of other 
iufectiona rucIi as pneumonia ; comnibiom due to urannia and 
lead-poisoning ; and, lastly, those rocii m states of n-sphyNiiv. 

In tho third group arc placed those convulsions irhicli have 
no apparent cause. In this group nro inclmlcd those children 
svho aro Raid to liavo epilepsy. 

Morbid Anatomy,— In infants .with convuUiom whicli nro 
either a^Tiiptoinatio or toxic, tho findings at autopsy will 
liaturally depend on the immedinto c.xciting cause. In infanta 
ulio have died from functional conmisions the only findings 
are |5unctato Iijcmoirbagcs 8cnttcro<l throughout tho brain, 
with disteasion of tho right sido of tho licart and congestion 
of tho lungs. 

Clinical Features. — A coiuuUion begins svith pallor, slight 
twitching of tho facial muscles, and fixation of tho eyes ; after 
a few moments tho muscular tw’itchings spread over the body 
and become more marked, tlio Jicad h tlxrown back, the liands 
aro clenched ; then definite clonic movements of tho extremities 
appear. Slight cyanosis is seen, consciousnobs is lost, and there 
iv oStca jWJ.'C ot Hie asouth. The IcratMog is 

shallow, the pulso is weak, and tho bladder and rectum may bo 
emptied. Tho convulsive morcnicnts vary in intensity ; at 
times they aro very striking. Tliey aro usually bilateral and 
synchronous, but occasionally oiio sido of the body is alono 
affected. Tho scizuref is very variablo in duration, lasting for 
a few moments or as long as half an hour ; at tiic end of it tho 
patient is left stuporous. Pttml3se3 of a transient character 
aro sometimes seen aftcr.the attack, and prostration is constant. 
A convulsion is apt to be followed by others in tho few days 
succeeding it. 
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Diagnosis — ^Thc recognition of a con^ailsion u iHimll} cai^j 
but the determination of tlio CTcitmg cause is often difficult 
A consideration of the patient's age is important Diinng the 
first three months of life, and more particularly m the few weeb 
unmcchatcl^ subsequent to birth, convulsions are usuallv due 
to hajmorrhage or mjui^ snstamed daring birth , from sir to 
eighteen months of age tetany is by far the most comnipn 
cause , after the age of two, recurrent convulsions m on 
otherwise apparently healthy child may be epileptic 

It 13 important to realise that, should fe\cr be present a 
convulsion may herald the onset of an acute mfection, cither 
of the Central nervous syrstem or elsewhere in the body 

Convulsions associated mth defective cerebral development 
aro recognised by the presence of evidence of mentol deficiency 
when they are caused by cerebral tumours, or associated uitli 
cerebral palsies, defimte physical signs, indicative of disease of 
the central nervous system, will be foimd on examination It 
must be borne m mind that urmmia is a possible cause of 
convulsions In the temunal stages of other illnesses, con 
vuilsions are usually caused by asphyxia 

Prognosis — Tlie prognosis depends to a great extent on the 
exciting cause of the convulsion, and will therefore difici 
accordingly The convulsion itself, tmless prolonged and 
recurrent or occurrmg as n temunal c\ ent m some other illne%> 
IS rarely fatal In addition to tho immedinto outlook the 
remote prospect is to .be considered Convulsions duo to 
orgamc causes usually persist, but those due to tetany clear 
up as a rule and leaio no trace With repeated convuLiona in 
children over tho ago of two, the possibihty of epilepsy « 
always to be considered 

lireatment — Durmg a convulsion, the time honoured treit 
ment of immersing tho infant m a mustard hath is of laluc 
If the attack still persists, tho admmistration of chlorofonii 
will have an unmediato effect To prevent a recurrence 
cliloral IS to be giv en Iho dose at six months is 4 gr and it 
should bo mjected tbrougli a catheter lugli mto tho liowel 
This may bo repeated m an hour, if neccs<5nrj In addition 
bromides may be giv cn by the mouth 5 gr of sodium bromide 
being a suitable dose for an infant of six montlLS 

Once the attack has been controlled search ls to lio made 
for the exciting cause, and tins must be treated, if pcwsible 
A G Maitlavd-Jones 



DISEASES DUE TO PHYSICAL 
AGENTS, POISONINGS, AND 
INTOXICATIONS 

SEA-SICKNESS 

U NPLEASANr 8}ai)ptonis, uhick. include nnusen, ronuting 
giddiness hcadaclio nnd diplopia, ina} occur ns flio resuH 
of um,caiatomotl motion either on tlio sea or m the nir, 
or oven m a tram or motor car Common though the condition 
IS, there IS still no ngreemont os to its tBtiolog> nnd it is 
^n^ou*«I\ attributed to labjrmthino or ocular disturbances, 
ncidosts, or oven h\8tcna £>ca*fl»ckncss is rare in infants and 
tho aged and it is spocmlU common in thoso subject to 
jnigromo and cyclical aoniiting 

Tho 8\ mptoms of sea sickness nro unfortunatcl> too famihar 
to need (Icscnjition, but it is important not to overlook more 
serious conditions, such ns appendicitis or perforation 

Treatment — Susceptible persons should take a good meal 
uitli plenty of carbohydrate nnd stnctlj limited fat an hour 
or two boforo embarking During tho voyage glucose (1 oz in 
a gla<»3 of orangeade) should bo taken at frequent intervals, 
m order to avoid ketosis Scdnti\o drugs are valuable, 
particularly chloretono, uluch may bo taken m 5 gram doses 
in tachot form Phcnobarbitono (I gr tds) la also sometimes 
beneficial Subjects of sea sicl ness should remam recumbent 
in a warm ventilated cabin, situated, if possible, amidships 


CAISSON DISEASE 

Tho term caisson disease lias been applied to tho chnical 
symdromo which may result from too rapid decompression after 
exposure to a high atmospheric presauro, such as may be required 
III a caisson or a diving Jicimot During tho period in wlucli,a 
worker is CTjiosed to a high pressure, tho mcreasod partial 
pressure of nitrogen results in on excess of this gas going into 
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solution xn the fluids nnd tissues of the body If the prc^iir" 
falls quickly the excess of nitrogen is reIo'i‘'cd ns bubbles of gas 
which mnj form m nnj part of the bod} , but particularly in 
the central nervous system If, houcaer, the pressure is 
allowed to fall gradually , the libcmtwl pitrogen can l>e nbwrbei] 
into the blood nnd excreted through the lungs 

Similar symptoms may develop with ascent to high altitudts 
in aeroplanes , a man may go to 18,000 ft (=A atmosphcn<. 
pressure) and stay at tins height indefinitely without risk of 
bubble formation, but if the altitude is 30,000 ft (=J atmos 
phene prc'ssure) most men show symptoms wxtlun one hour 

The symptoms of caisson disease will depend on the localisa 
tion of the bubbles of nitrogen and on their size \Micn occurring 
in the subcutaneous fat or m the muscles, the bubbles produce 
acute local pain , m tfio alimentary tract, passage of nitrogen 
from the tissues into the lumen of the gut leads to dutcnsion 
abdominal pain, and \omiting Serious symptoms result 
from Uberation of gas m the central nervous system Die 
lower dorsal segments of the spinal cord are most frequently 
affected and a paraplegia, transient or permanent, results 
In 8c%cro cases the patient may die \cry rapidly os the rc&u’t 
of nitrogen being liberated m the blood m large quantities 

Caisson disease may bo prevented by gradual dccoiiipro«ion 
No matter how groat the degree of compression, nor for Iiovr 
long it has been operating, a man may with comploto safitv 
bo immediately deconipresMid to half tbo ransiraum coinprcs.<ion 
\nluo Thus a man working at 0 ntniosphorcs may lie quicJslv 
decompressed to 3 ntmosphorcs , he must then wait at tint 
pressuro for a tunc dependent on the duration of exposure to 
high pressuro 

SyTuptoms do not usually occur until half an hour or more 
after decompression is comploto The patient must tmmcdntelv 
bo again exposed to the same incroasod pressuro as that umlcr 
which ho had been working Tins results in the rcabsorptioa 
of tbo nitrogen, and dccomprc'ssion may then l>o allowed to 
take place extremely slonh Symptoms usually disappear 
rapidly , but occasionnllv » perrannent pamjilcgta reinaiin I it 
IS able to absorb rohtiveh more nitrogen than other ti>sue< 
and it 13 theroforo advisable to forbid the ohe^o to work und f 
high pressures 


.\NOXIA 


T/)vv atmospheric prc^Mirr such as is experienced bv iiiouu 
tauiecrv, or more often m aeroplanes at a high altitude, mvolvv^ 
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a loacrcd pnrtinl prosMiro of ovjgcn m tho inspired air At 
heights of 12,000 ft or o\er, RMuptoms duo to lack of ox>gon 
bctonio npinront, more pirticiilarh on exertion Althoiigli tho 
depth of respiration is increiMyl tlicro is httlo feiisation of 
being short 6C breath Tho mtcllecttml faculties aro dulled 
and Minsorx perception niipniccil Tlicro is often marked 
droasmesj, and lethargy , m home subjects euphoria or irrita 
biht\ maj be prominent features \\ itli more oxlremc nnoMji, 
such ns otenrs in nn acrophno at 20,000 ft or over there is 
great Io‘'3 of iniwculir i«wer uhich mnj amount to complete 
parnl\5is and unconsciousness or death ma\ gui>er%cno If 
owgcn IS administered recovery is rapid and there is often 
comjilcto umnoia Tho onset of R^anptoms is insidious, and 
nsna!l\ tJie nuhjccfc is eomplcteh imanaro that nnj thing is 
ufong Konco anoxia h mo'^t dangerous in a pilot of an nir 
craft, particularly in nar, and it is <s.sential tint ndocpiafo 
oxjgcn should be taken oarlj cnongli to present tlic onset of 
s.Mnjitoms 

Kcsidenco nt Ingli altitudes results m an increase both in 
the red coll count and tho hemoglobin content of tho blood 

IIUAT-STUOICE 

33vposnro to tho sun ma> produce hoadaclio, dirrmcss, 
xomifing and •ioniotimea fainting attacks Such sjmptoms 
ho\o been termed heat exhaustion 

In the tropics heat stroke is prone to occur Exposure to 
tlio sun’s raj s is not necessary , m fact tho majority of ca^-os 
occur wlulo tho patient is indoors A moist heat, unsmtablo 
clothing, and lack of xtntdation nro factors m its production 
Ifeilthy persons rarclj dorclop heat stroke Jlost eases 
occur among tliose nho aro either actimllj alrcadj ill irom 
Bomo fobnio disease or Tvhoso general health is poor ns tho 
result of alcoholic excess or other factors 

Tho onset of symptoms is usually sudden , when lie vt stroke 
occurs in a patient sulTonng from a pyroxial disease such as 
malaria, coma nm\ be almost the first symptom Sometimes 
there 13 i prodromal period of restlessness \ crtigo and vomiting , 
there IS a complefo cessation of RWcntmg and frequenev of 
micturition is often ap early ^nptom The rectal tempera 
tnre rises rajudly and mny Tenth HO ®r Iho patient 
hcfonus (omntosc, incontinent and comulsed, the skui feels 
burning hot and is congostetl w cyanotic Death may occur 
•■vsitlun ft few hours with” cardiac and respiratory failure If 
tho patient simnvos, tho temporature often remains shghtly 
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moiling of metals accumulator manufacturing aiul ship 
ircakmg Bho« tho lugliost mcidcnco of lead poisoning Apart 
Kun Buoli occupational ri'^Vs ocnaionalK causes ansc from tho 
ontmued ingestion of a soft dnnkmg water that has stood in 
ead pijics or cisterns 

Ab a\ith all other poisons, thcro is considerablo \anation in 
luscoptibihta P\cn m specially dangerous occupations tho 
lumlxr of worl era who doaclop wgns hf lend poisoning is onl> 

I small proportion of tho total cmploacd and there tan Iw no 
loubt that soiiio nro spceiall^ Jinblo to lead poisoning wliilo 
ithera nro rcIativcU immune On tho other hand, certain 
■\c(ors nndoiibtcdl} predispose (o tho discawi PerJiaps llio 
;hief of thcvi 13 clironic alcoholism whilo renal disease, gout 
inTmm and nnlnutntion all render persons exposed to lead 
ibsorption Fpccialh liable to doaolop poisoning Another ven 
mportant precipitating factor is tho occutTcnfO of an ncuto 
nfoclion each as influenza or pneumonia After such an 
llncss, exposure to lend should bo a\ oidcd for at least a month 
iVomcn aro rather more susceptible than men and tho joung 
:noTO susceptible than tho inaluro 

liCnd IS mainly excreted into tho colon and nia\ be found 
in tho faiccs, whether tlio metal is swallowed or inlwled To a 
less extent excretion lakes place tlirougU tho kidnej'S Those 
who Iia>o workcfi for a long penod m occupations wluch deal 
with lead often appear to reach a condition of equilibrium m 
wluch tho excretion of tho metal keeps pace witli its alisorption 
and thoj no\orshow nn^ actual CMdtnco of poisoning 

Acutl Lbad roisoMso — ^Tliis usually results from tho 
swallowing of a largo quontitj of a Folublo load salt such as 
tho acetate Xlicro is a burning taste m tho mouth end acute 
abdonmwl pam accompanied bj \omiling and diarrlicea The 
blood pressure falls and signs of collapse develop Death may 
occur within a few dajs but frcquontlj tho patient survives 
and shows sjuiptoms of clironic lead poisoning 

If seen a\atlun a few hours of swallowing tho poison llio 
stomach should bo washed out witli drluto hydrogen sulphide 
water slightlj acidulated wath sulplmno acid, as this tends 
to render the lead less soluble Sodium or magnesium sulphate 
should bo given in | or doses in order to aid elimination from 
tho bowel 

CimoNio LhadPoisomko — Darlj diagnasis is of tho 
greatest importance Among tho earlj sjanptoms of jilumbism 
aro tho following anj of which, should they occur in a person 
oxpo«ed to lead must arouse suspicion — 

I Pallor — Tljo conjunctiva) may not appear obviously 
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elevated for Bome daj^s Dimag convalescence pcraJ^i: 
headache and mental dutuibanccs may occur 

!fteatmeiit. — ^Tho results are often dramatic Witka b- 
an hour t!io patient, previously cjano‘»cd and convulNfd m 
bo restored to practically a normal condition The tempcTilJifi 
must ho reduced os rapidly os possible to about 102* P T? 
save life, treatment must bo both vigorous and imtnodnte. 
Stripped naked, the patient is laid on an iron bedstead torereO 
with matting permeable to air , he is then spnj'cd with tvH 
orater and kept under a fan , the rectal temperatHre Ulfi 
at five minute mters als ns it is important to cca«c acti a 
treatment as soon as it falls to betneen 102® and 103* F 
the pyrevia has fallen suffieientlj, the patient is put to lied and 
carefully matched for a recurrence of hjperinTevia Icr 
collapse, hot vratcr bottles should be nppbed Gonsaou-resA 
is usually regained aerj rapid!} as the temperature falls b 
every case m a\hich mnlana is a possible factor, an unmedia’i 
dose of 10 gr of quinine bihjdrochbndo should bo givc» 
mtrascnousl} When there is much congestion, venesect o" 
18 beneficial Violent convulsions maj necessitate inductior 
of hglit aniesthesia Wlien sufficient!} rccovcrctl to twrcl 
the patient should bo rcmoicd to a cooler climate owing t( 
danger of relapse 

The prophylaxis of bcat*8troko is most important Suitab'i 
clothes, open at the neck, o pith helmet, and sun goggles an 
all important An ample snppl} of cold dnnking nater shooli 
always bo a^alIable, and should be taken freely to countcrac: 
the loss of fluid due to sweating Alcohol should be n^oultt 
until sunset, and the midday meal should be small 


LEAD POISONING 

Lead may be absorbed through the lungs or through tin 
alimentarv tract Research into occupational lead potsoiurf 
and evpenmcntal osidonco point to the fact that tho inhalatiot 
of dust containing lead is a more jiotent cause of |)oi«omng thm 
absorption tlirough tho digestive tract Ea|XTjmental work hi 
shown thnt 8 }*mptomsof poisoningappcirmorcrapidlv andvnll 
smaller doses of load if tho metliod of inhalation rather thai 
that of ingestion is employed Specnll} dangerous occupatioo; 
are those m which the workers aco subjected to fumes fmr 
molten lend, or 1111010 they are ovpose<l to the inhalation o: 
air laden with dusty lead compounds (rj, lead carlionato u; 
lead oxide) Occupations such as whito lead man«facUu« 
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smelting of luctnls, nccumulator manufacturing and ship 
hreiXing ehon tho lughe^t incKlcnco of lead poisoning Apart 
from such occupational mlvH, occnsionnll> cases anso from tho 
continued ingestion of a soft drinking voter that has stood m 
lead pipes or tistcms 

As uith nil other poisons, thoro is considorablo variation in 
BUscoptibilit} K\on in spocmlt^ dangerous occupations tho 
number of workers vho dosolop signs bf lead poisoning is onlj 
a small proportion of tho total employed and thoro can bo no 
doubt that soino arc spccnll^ Jmblo to lead poisoning whiJo 
others aro rclativolj imnmno On tho other hand, certain 
factors nndouhtcdlj predispose to tho ihscaso Perhaps tho 
chief of tlie^o is chronic alcohohsm, ulido renal disease, gout 
aiucmia, and nialnntntiou all tender persons exposed to lead 
absorption BpecinlU hiblo to do\olop poisoning Another verj 
important precipitating factor is tho occurrenco of an acute 
infection such a.s influenza or pncumonin After such an 
illness exposure to lend should be ns oiilcd for at least a month 
Women aro rallier moro eusccpliblo than men, and tho joung 
moro Rusccptibfo than tho mature 

Load IS mainly cxcrctcil into tho colon nnd ma\ bo found 
in tho Lccca, v licthcr tlio metal w swallow ed or inhaled To a 
leas extent excretion takes place llirough tho kidncj's Those 
who ha\o worked for a long period in occupations winch deal 
wntli lead often appear to reacli a condition of equilibrium m 
which tho excretion of tho metal keci»s pace with its absorption, 
and thoj never show anj actual ovidtnco of poisoning 

Acute Lfad 1*oisom>o — This wsiialJ^ results from tho 
swallowing of a largo quantitj of a soluble load salt such ns 
tho acetate 'llicro is a burning tasto m tho mouth and acute 
abdominal pain, accompanied bj vomiting and diarrhcea Tbo 
blood pressure falls, and signs of collapse develop Death may 
occur within a few davs, but frcquentlj tlio patient survives 
and sliowa sjTnptoms of chronic lend poisoning 

Jf seen wiilun a few hours of Bwallowmg tho poison, tlio 
stomach should bo washed out with thfute hydrogen sufpfiicfo 
water slightly acidulated watli aulphuno acid, ns this tends 
to render tho lead less soluble Sodium or magnesium sulphate 
should bo given in J oz doses m oixler to aid elimination from 
tho bowel 

CimoMO Lead Poisomno — Early diagnosis is of tho 
grcatcf,t importance Among tho early B\nnptoms of plumbism 
aro tho following, any of wluth, diould they occur in a person 
exposed to load, must arouse suspicion — 

1 Pallor — 'Iho conjunctnso may not appear obviously 
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anjBmic, and the hajmoglobm may be but bttle below nonn il 
The pallor is of an ashen hue, and it has been suggested that 
this IS due to the action of lead on the skin capiilanes 

Ansemia of varying degree is common m lead poi*5oning 
The hffimoglobm percentage is 70 or beloiv, and the colour 
index IS low Basophil granules are seen in many of the red 
cells a condition described as punclale basophilia Although 
this IS also found m blher fonns of anaunia, it is rarel} 
seen to such a stnkmg extent as m eases of lead poisoning 
Its occurrence m a lead worker, even m the absence of 
other signs, is a valuable indication that lead absorption is 
occurring 

2 Blue Line — In the presence of oral sepsis the well 
known “ blue line ” appears near the gum margin On careful 
examination with a lens the bne is seen to consist of a large 
number of discrete granules of dark colour deposited deeply 
in the tissues It la usually less than 1 mm in width, and is 
specially obvious where oral sepsis is most marked It does 
not occur at the exact pomt where the gum is adherent to 
the teeth, but la separated sbghtly liom the gum margin 
Caro must be taken to differentiate the bluish coloration seen 
in pyoixhcea alveolaris &om the blue Ime of pluinbi«m This 
IS due to the formation of lead sulphide in the gums It ls 
produced by the action of sulphuretted hjdrogen deriveil 
from decomposition processes m the debns of protein food 
around septic teeth, on circulating lead No blue line is seen 
if the mouth is edentulous and care of the teeth reduces the 
liabihty to its occurrence It must, however, be clearly 
understood that a blue Ime is nothing more than an index of 
recent lead absorption Some lead workers have a blue hue 
for months and would appear to be bttle the worse for it, 
while occasionally cases of obvious lead poisoning show no 
Ime A somewhat similar ‘ blue line ” also occurs following 
the taking of bismuth, and is sometimes seen when tins metal 
IS used m the treatment of syphilis 

3 Loss of Weight — ^This is due to a loss of subcutaneous 
fat, and to a l^s extent to wasting of the muscles 

4 Abdominal Symptoms — Apart from lead cohe, vague 
gastric symptoms, anorexia and particularly constipation arc 
common m all stages of plombism 

5 Early Mental Changes — ^Mental lethargy and drowsiness 
are not uncommon in the early stages of lead poisoning In 
other cases the patient is restive and imtable He may com 
plain of sbght headache and of extreme fatigue 

8 “ Bkenmalic" Symptoms — -Vague pains in the muscles 
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and around the joints, -whicK are usually desonbed as chronic 
rheumatism or lumbago, oocasionally occur 

7 Nenro!(^ical Symptmns — A fine tremor of tlie out 
stretched fingers, sometunea with formication and numbness, 
may occur early It is often possible by careful exammation 
to detect some sbght weakness of the extemor muscles, 
especially of the nng and httle fingers, many months before 
the typical wnst drop appears 

Symptoms such as those described above may persist 
for long periods Trithout producing’ serious dis'ih^ty At 
any time, however, such patients are liable to display additional 
and more serious symptoms, the so called “ Toxic episodes ” 
These are coho, palsy, encephalopathy, and ocular disturbances 
Of these coho and palsy are by far the most common, coho 
occurring m practically every cose and palsy m about 10 per 
cent of cases 

1 Lead Colic — The patient complains of severs abdommal 
pam, which is usually referred to the lower abdomen Obstinate 
constipation and anorexia aro also present During the attacks 
of colic the pulse is slow and the temperature subnormal , 
firm pressure on the abdomen tends to rehevo rather than 
to increase the pain There is no ngidity, but sometimes 
firm tumours consisting of contracted intestine may be felt 
Occasional!}, dilHculty may arise in diilerentiatmg the case 
from acute abdominal conditions 

2 Lead Palsy and Encephalopathy — ^These are described 
elsewhere {vide p 940) 

3 Ocular Disturbances — Toxic amblyopia with temporary 
bbndness, but without obvious retmal changes, may occur 
Peripheral neuritis involving the oculo motor nerves may 
produce diplopia 

4 SequeliX — Some doubt has recently been expressed, par 
tieulariy by American workers, concerning the time honoured ’ 
statement that chrome lead poisoning produces arteriosclerosis 
and chrome nepliritis Much of the evidence on tins point is 
contradictory but the excellent work of Nyo in Austraba 
{vide p 717) has shown beyond any doubt that, m children at 
any rate, chrome lead poi^nmg may lead to severe renal 
damage of the diffuse vascular sclerotic type In women, 
plumbism often produces abortion, wlide in males tliere may 
be sterility 

Differential Diagnosis — ^Tailuio to diagnose lead poisonmg 
IS more frequently doe to lack of care m history takmg and in 
exammation rather than to any inherent difficulties m tlio 
mterpretation of symptoms As a rule the occupation of the 
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patient will euggeat tho diagnosis, but it must bo tomcmbertd 
that alnlominal sjmptoma in lead workers aro not newswanij 
duo to lca<l poisoning 

Prophylaxis and Treatment — ^Industrial lead poisoning is 
notifiable m Great Bntam to tho Homo Oflice Its ineidenco 
has fallen ns the result of prcientivo measures from 1 0>8 
notified cases in 1000 to *)G in 1938 It is therefore at the 
pre^nt time a relatively rare disca-y; 

Tho methods adopt^ for the prevention of lead poisoning 
full under tlireo mam headings (a) tfio aioidanco of the 
ingestion of lead by tho mouth , (6) adequate ventilation 
of workshops , (c) periodical medical evommation of lead 
workers Tho first of tlieso can be attained bj adequate 
provision of lavatorj accommodation and dining rooms for 
workers Tho second is unfortunately a more difficult problem , 
in man} occupations lead fumes and dust} lead compounds 
aro inevitable but tho provision of local exhaust fans or tho 
use of respirators ma} help to dimmish their inhalation 
As regards |)cnodical medical exammation all lead workers 
should bo C'(Aminc<l at least once a month , special attention 
must bo directed to tho detection of loss of weight, constipation, 
a blue line on tho gums anorexia anTmia, and weakness of 
tlio extensor muscles of tho upper limbs 

^Mien lead poisoning has developed, tho first essential 
m treatment is tho removol of tho patient from the work in 
wlueU the disease has been contracted In mild cases this is 
Bufficient In all cases of full} dovelopctl poisoning a permanent 
cliango of occupation becomes ncccssar}, os otherwise, relapse 
IS certain to occur Attention must bo paid to the general 
h}gicno of tho patient particular!} os regards open air and 
sunshine and the condition of the teeth and gums Constipation 
is almost invanablo, and is best treated b} full do.ses of 
mognesuim or sodium sulpliato 

It has been shown that follow mg lead absorption tho metal 
IS for tho most part stored m the bones and during tho active 
stages of lead poisomng an attempt should bo made to pre\ ent 
tho mobilisation of tho poison from such storage Tins may 
be effected b} giving a pint of milk dail} together with a 
vegotanan diet Onl} after all acuto symptoms ha\o passed 
off should an attempt be made to promote tho elimination of 
lead Potassium iodide hiw for near!} a contur} be^^n crcditwl 
with tho power of aidmg tho elimination of lead It is best 
given in small do«cs, not more than 5 gr thneo did} at the 
beginning of treatment, ns occasional!} it appears to produce 
a tomporar} aggravation of symptoms A far more effective 
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method 13 to prescnbo a calcium fitse diet and further to assist 
ehnunation by producing an acidosis by giving ammomum 
ciilonde (20 gr in capsules t d s ) This de leadmg treatment 
should be continued for some four weeks 

In cases of colic, hot applications to the abdomen give 
some relief, and the patient may be given an inhalation of 
amyl nitntc or gr of atropine hypodermically The 
adramistration of calcium gluconate is even more effective 
10 c c of a 20 per cent solution may be given mtravenously 
This usually rapidly eas^ the acute pam liie constipation 
must be relieved, and for this purpose enemata are often 
required For lead palsy the wrists should be kept at rest ou 
splmts in a position of dorsiflexion, and massage and electncal 
treatment should be employed In cases of encephalopathy, 
sedatives are often necessary, such as bromides and chloral, 
and calcium gluconate may be given intravenously , in 
comatose patients, or those with convulsions, venesections or 
lumbar pimcture are occasionally benedcial For the ansemia 
the most useful measures are fresh air, plenty of fresh fruit and 
green vegetables, together with the administration of iron 


ARSENICAL POISONING 

Arsenic was for long one of the most popular poisons em 
plojed by murderers but at the present time it is in disrepute 
owng to the ease with which it can be recovered from the body 
of the victim even long after death Arsenical poisomng still 
occasionally occurs as an occupational d^ease and as the drug 
IS often employed as a poison for vermm and insects, accidental 
poisonmg is sometimes encountered Epidemics of poisonmg 
liavo occurred from contamination of food by arsenic , perhaps 
the best known instance of this was that due to beer made with 
contaminated glucose, which occurred in Manchester in 1891 
Strict regulations limiting the amount of arsenic m foods and 
beverages have completely abohshed poisomng from this cause 
At the present time the majority of cases of arsemcaf poisoning 
anse from prolonged medical treatment with arsemc 

Acute Arsemcal Poisoning — The most promment symptoms 
are intense abdommal pain, diarrhoea, and collapse and death 
may occur within a few hours The stomach must bo ivashed 
out and a solution of feme hydrate introduced Intravenous 
saUn© and morphia may be necessary 

Chrome Arsemcal Poisomng — This results from long 
continued small doses of arsenic The two most characteristic 
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features are peripheral neuritis and clianges m the skiii Tlie 
neuntw, like tint produceil b> alcohol, affects the legs rather 
than the arms , sensorj sjrmiitoms arc more iiroimnent in 
arsenical neuritis, and numbness and pain m the legs are 
commoner than in alcohohsm 

There is a bro^iui pigmentation of the skin, a\ inch is speciailr 
marked in the flotures The soles and palms show great 
thickening of the epidermis and appear drj and scalj, a 
condition known os hyperkeratosis Unhke Addison’s disease, 
arsemc does not produce pigmentation m tho mouth 

Anosmia of a secondary tjpe occurs in sea ere cases and 
there maj be anorexia, gastnc disturbances, and a tendency to 
attacks of diarrhoea 

Tlie diagnoais in patients who are loiown to be taking 
arsemc is usually easy Conflrmation is obtained bj tho 
discoaer} of arsemc m tho unne, fcees, or hair There is no 
specific treatment Naturallj tho absorption of arsenic must 
be stopped and ehmination promoted by keeping the bowels 
freely ojien 

Foisomng by Salvarsan and Alhed Arsenical Compounds la 
described elsewhere (itde p 1G5) 


MERCUKIAL POISOXING 

Jlercunal poisomng is rare as an occupational disease, 
and in its acute form inaml) occurs in attempted suicide 
Medicinal treatment with mercury maj lead to Bvmptoms of 
poisomng 

Acute blerconal Foisomng — Rapid onset of abdominal 
pain and romiting is followed bj a haemorrhagic diarrhcca 
There is a metallic taste in tho mouth, mth profuse sahra 
tion The kidnej s are affected carlj , and anuna or uremia 
supervenes 

Immediate treatment consists in waslung out the stomach 
and the introduction of tho whites of four eggs in a pint of milk, 
withanew to tho formation of aninsolublomercurj albuminate 
Collapse 13 treated bj warmth and stimulants, but when the 
pam is acute morphia is required 

Chrome Mercurial Poisomng — Pallor, loss of weight, head 
aches and indigestion are catlj^ symptoms of mercurial nbsoip 
tion Tlie most characteristic features of chronic jioisomng are 
stomatitis and gingivitis with excessive sah\ation albuminuria 
and muscular tremors Tho diagnc^is can be confirmc<l by 
the finding of mercurj in tho unne 
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Treatment consist's zn preventing the absorption of further 
nioroury and promoting chmiBation through the bowels with 
sabnc purgatives 


CARBON MONOXIDE POISONING 

Carbon monoxide (CO) poisoning may result from the 
inhalation* of coal gas or the exhaust of petrol engines IVhile 
usually suicidal in origin, occidental poisoning is not uncommon 
The poisonous effects of carbon monoxide are due partly to 
a specific toxic effect on the tissues, partly to anoxsemia, as 
the gas forms a stable comhmation with haimoglobin, Imown 
as carboxy Uxmoglobm, thereby paralysing the action of 
hajmoglobin as an oxygen earner 

If tiio concentration of carbon monoxide m the mspured am 
IS ^ to 1 per cent , death may occur within a few minutes 
When the concentration of the gas is small, prehmmary 
symptoms of headache, giddiness, and confusion arise, which 
may closely simulate alcohohsm With lugher concentrations 
the patient rapidly becomes comatose and convulsed Owing 
to the formation of carboxj haemoglobin the blood, skin, and 
mucous membranes are cherry red in colour Sometimes the 
patient may die suddenly of heart failure, particularly if the 
gassed patient exerts himself 

Prolonged exposure to carbon monoxide m low concentra- 
tions may produce chrome poisomng, and the patient may 
have famtmg attacks, loss -of power on exertion, headache, 
nausea, palpitation, or neuritis 

Prophylaxis and Treatment — Canaries are extremely 
susceptible to very small amounts of the gas Wlien gas is 
suspected, as in mine shafts or caves, a canary is taken down, 
and so long as it remains unaffected the atmosphere may bo 
regarded as safe 

In the treatment of carbon monoxide poisomng it is 
.wpc<rtj}.vt f£^S3^eAYj^ffAOts*jyii>s‘h nf carbon dioxide 

has been added The latter stimulates the respiratory system 
and produces increased pulmonary ventilation In severe cases 
an oxygon tent sliould be used If the patient ling ceased to 
breatlie, immediate artificial respiration must be performed 
This sliould he continued for at least three hours before gn mg 
the case up as hopeless The tongue should be held forward 
and a free airway ensured Venesection followed by blood 
transfusion may increase the oxygen carrying power of the 
blood 
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FOOD POISONING 

A consideraWe proportion of the diseases to wluch man js 
subject are the result of eating infected or poisonous food, 
and were tlie term food poisoning taken m its widest sense jt 
would include manj maladies such as cholera,t3*phoid,djseatorv 
and some forms of tuberculosis Food poisoning, ho%Yever, liaa 
come to be used m a more restnetod sense, and includes onlv 
certain types of gastro intestinal infections and the result* of 
ingesting poisonous substances such as certain fungi lormwly 
the term ptomaine x>oisomng was used s^Tionymously with 
food poisomng, owing to the idea that the sjTnpfoms p^ucetl 
by contaminated food were due to ploniamcs, organic bodies 
resulting from the breakdown of protein Ptomaine poisoning 
as a medical term is going out of use, as it js now realLsea 
that the decomposition products of food contaminated by 
non pathogemc organisms are seldom injurious to man 

Food poisoning ma^ bo classiBcd into two mam groups of 
cases (1) poisomng due to cbenucal bodies, as, for osamplc, 
m certam fungi and fimts , (2) infection of food bi ccrtim 
pathogenic organisms, which may produce toxins m the food 
before it is eaten, or may multiply xntlun the body 

Food poisoning of the first group is rclativcU uncommon 
and usually results from eating poisonous fungi in mistake for 
mushrooms Soon after mgostiou of the poisonous matenal 
Tomitmg diarrhaia and collop<=c occur Tlio liver is ofren 
affected, and a condition resembling acute jellow atrophy 
supervenes xnth a fatal result 

Far more important howcicr, is food poisoning duo to tho 
infection of food by pathogenic organisms, particularlv B 
arlrycie, B entmltdii of Gaertnor, and B dysentence honrt 
Contamination of food depends on a nmnlier of factors 
One of the most important of these is the chmxte In hot 
countries food poisoning is notonouslx common mnng to the 
fact that micro-organisms can mnltiplv rapidly, and abo 
because the food is more liable to become infected by flies 
Lack of care m the preparation and storage of food xrih incrcxse 
the danger of food poisoning, as will also the length of time 
dunng which food is kept beforo consumption Food poisoning 
is often supposed to be associated u ith the use of canned food 
particularly meat and fish With modem methods of stenlw'i 
tion m the canning indu<!tr> the nsk is negligible 

Food Infection by tho Baciflns Dysentence Sonne B 
dy^mterta: Sonnt is frequently the cause of localised outbreaks 
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of tliarrlico-i and vomiting m adults and of summei diarrhcca m 
children 

The clinical course vanes greatly in the majority diarrhoea 
nod vomiting are associated with moderate fever of some 
twciitj four to forty eight hours’ duration Otliers have 
iTuldor symptoms for some weel^ In infants and children, 
collapse and prostration may bo severe and death — ^very 
occasionally sudden— take place A simple fluid diet with rest 
in bed is usually all that is required Tho organism quickly 
dies out in the majontj of cases Personal hygiene is essential 
to prevent the spread of infection and m institutional epidemics 
search should he inado for a earner 

Food Infection by the Gaertner Bacillus and Allied Organisms 
— ^Tho sjouptoms vary considerably m seventy, ranging from 
a ruUd attack of vomiting and diarrhcca to a condition of 
profound and sometimes fatal collapse The virulence of the 
organism, the amount of contammated food eaten and the 
maction of the mdividual are all important factors in deter 
mining the course of the illness 

Tlie onset of symptoms is usually wifclun a fen hours of the 
ingestion of the infected material The earliest to appear ore 
dizzmcss and abdommal pam of a colicky character , nausea 
and vomiting occur early, and l&ter there is diarrhcsa with the 
passage of watery stools In mild cases when the infected food 
has been got nd of bj vomiting or diatThcca the patient rapidly 
recovers In severe cases however, there are grave constitu 
tional symptoms After a few hours there is some degree of 
pjTCMa and the repeated vomiting and diarrhcca produce a 
condition of tissue dehydration which may resemble cliolera 
As in the latter disease, tlie stools are rice water in type with 
no fTical nnterifll rarely blood and mucus may be passed, 
suggesting bacillary dysentery Tlie faoics becomes pinched 
aud the ey es sunken , severe cramps, as in cholera occur in 
the calves , the unnary flow js diminished ow mg to dehydration, 
and eventually the patient may die of c irdiao failure Needless 
to sa-y, all grades of seventy occur between the i cryr mdd and 
ven severe choleraic forms of the disease 

A diagnosis of food poisoning should not be made without 
a careful physical examination to exclude appendicitis and other 
abdommal conditions rrequcntly the occurrence of symptoms 
among a number of jieople who have partaken of the same food 
will give a clue to the diagnosis, but it must be remembered 
that mdividiials vary greatly in their susceptibihty to food 
poisoning, and therefore not every one who has eaten infected 
food need necessarily show symptoms Those who have 
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prcMouslj suffered from djsentcn or cohtis are si>ecnllv 
susceptible 

The treatment will with the fcvcntj of the 
Confinement to bed « adimble during the acute stnge In 
mild cases castor oil (i to I oz ) should I>o gnen together wjUj 
25 minims of tincture of opium Kaolui (1 to 1 oz ) is often 
of great value A hot water l>ottlo on the alKlomen umalh 
relieves the colic Nothing should bo guen b^ mouth cxcojit 
water or alliumen water with a Iittlo ghieo'^t In sc^cre ri«e> 
with dehydration and collapse puigativcs may l>o daiigireus 
Tlic first essential is to restore the fluid content of the hotly , 
and this maj bo <lone bj rectal salines If the latter cannot 
be retame<l intravenous saline may bo ncce^sirv In soiere 
cases convalescence is slow and the patient may develop a 
chronic gastntis which may necil careful dietetic Ireotracnt 
for many months In mild cases, when the acute syanptoms 
disappear, rapid return to a normal diet )s possible 

Botulism — riiia cxocc<liiigly nrc di'-ca>o h flue to tiu 
tosins of C/o<<ri/itcm hofiifiniiin an anaerobic spore forming 
Ixaiillus contaminating linncil foo^l TJio syanptoni" re cnihle 
tho ‘‘0 of an encephalitis rather than food j)oi‘<mMig Tho 
prominent foiture^ are diplopn pto-^is and failure of rircoin 
niodition progrcv'iie imiHCiirir weakness tt itstipatioii ami 
respiratory fnibm 

freatment u>u.»)h iiicffectiyc i-oiid'sts in imin«lmto 
ailinmiitrition of antitoyn scriun (ohf uiiahlo from tht Mini tn 
of Health) Mime form of re^pintor nppiritu* and small do cs 
of morphine 

Food Idiosyncrasies— HyperKeiisiliveiiess to the protein in 
certain kiiuls of foofl is not uncommon ^uch articles of fooil 
as slicll fish milk eggs, and straw bem^ ma\ in certain 
individuals produce urticvrinl rislics and somctimvs attacks 
of dinrrhccs and vomiting Tlic siiectfic natun. of llie naction 
mnv be proved bv cutaneous reaction tt-sts with iirotems 
denveil from various articles of foo<I In Bome ca«es asthma 
mav l>e <hie to sensifi'rafjon to food /ifotcffts As a nth ffte 
patient discovers for himself the fowl which produces symptoms 
and nvoids it ‘Sometimes it w possible to dcMMisiti-se b} the 
injection of rojicatod small aroemnta of the proteins concenicd 


nnOMIDK AND II\RDITUIt\TE ^OI‘'O^I^G 


Bromide Intoxication — Bromides if taken m Iirgi uniotinis 
over a long |x;nod, mav bo retaiiieil m thu bcxlv and prmluco 
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symptoms, such as confusion, disonentation, halliicinabons and 
delusions The reflexes are sluggish and there may ho tremor 
and ataxia The patient maj even become stuporoso The 
•well known bromide rash, rcsembhng acne, is not commonly 
seen m these cases If it is not known that the patient has 
been taking largo amounts of bromide, the symptoms may be 
mistaken for other toxic states such as chrome alcoholism 
The diagnosis can bo confirmed by finding an excess of bromide 
in the blood Tf tins is aboio 100 nigm 2 >er 100 cc the 
symptoms aro likely to be due to bromide Rarely, ouing to 
an idiosyncra^ to bromides oven small doses may produce 
Bjnnptoms of bromide mtoxication 

Trcattne7it — Bromide should be withdrawn and the patient 
made to take large amounts of fluid Elimination of bromide 
IS effected by giving sodium chloride This is best taken m 
‘cachets or piUs containing 10 gi at tuo hourly infer\als 

Barbiturate Poisoning— These drugs include \eronal, dial, 
nembutal, and lummal Overdosago may produce drowsiness 
ataxia, tremor, and stupor and the patient a very hablo to 
dvo of hyjiostatio pneumoma In cases of acute poisoning 
stomach and colon lavage may be beneficial and stryohmne 
and atropme should be given in full doses Picrotoxin should 
bo given intravenously malm 1000 solution at the rate of 
1 oc per nunutc It has a stimulating effect on the cerebial 
cortex and the inccUiHa The drug is stopped Mhen twitching 
of muscles occurs oc when the conical and pupillary reflexes 
rotuni Picrotoxm IS dangerous m opium poisoning Reptated 
lumbar puncture iMth dramngo of the theca is of value 

ALCOHOLISM 

The problem of Ucobohsm has always bcui one of the 
greatest difficulties ulncli beset tlic way of both social reformer 
and doctor and no attempt can he made licio to discuss the 
Wider aspect's of the iiroblem Without doubt the idtimato 
SDluium will ho not in jirohibition but m an jiiyirovemcnt m 
the bocml anti ctonomii- conihtiona of tho population as a 
Mholo 

Alcoholism may bo classed as acute and chrome Tho 
first IS sufficiently common to need no description It is most 
important not to make a diagnosis of alcohohsm in a comatose 
patient until other possibilities have been excluded The smell 
of alcohol m the breath is of no diagnostic value, as sudden 
illness of oil vaneties is often troateii bj giving tlie patient 
brandy or other forms of alcohol In case of doubt observation 
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for a few hours will usually settle the diagnosis IntromuBccIar 
coramine often hastens the return of consciousness m alcoholic 
coma It IS well to remember that liypoglycjemia (tide p 100) 
may exactly simulate some of the stages of acute alcoholism 
In acute alcoholism no treatment is required beyond 
protectmg the patient from cold or exposure In comatose 
patients gastnc lavage accelerates recovery Verv rarely death 
occurs after drinking rapidly very largo quantities of spirits 
A medical man ma\ at nni time be called upon to decide 
on the question as to whether a person is under the influence of 
clrmk while in charge of a car Special attention should be 
paid to the following points (i) Test the memor} for recent 
and past events noting any abnormal emotional reactions and 
defects of speech (u) Test co-ordination in walking or standing 
with feet together, also ability to pick up an object, such as a 
com (m) Obtain a specimen of handwriting being careful tc 
provide a good hgUt and satisfactory material for wntmg 
(i\ ) Take the pulse This is usually rapid and full, but allowance 
must be made for nervous factors (v) Examine (he pupils 
These are usually dilated and react somewhat sluggishly 
(vr) Smell the breath, beonng in mind that a smelt of alcohol 
IS not in itself evidence of alcoholism Under the Koad Trafllo 
Act of 1930 It IS an oflenoo to be ' under the influence of dnnk 
or a drug to such an extent as to be mcapable ofhavmg proper 
control of the vehicle ’ In view of the fact that the examming 
doctor may haae to stand a rigorous cross-examination m court 
he should be speciallv careful to make a thorough physical 
examination, making notes of his findmgs Estimation of the 
alcohol content of the blood may be of value m doubtful cases 
If this exceeds 2 4 parts per 1,000 it can almost certainly be 
assumed that the jicrson was under the mfinenco of alcohol in a 
legal sense Lower concentrations however, donotpro\ e sobnety,. 

Chronic alcoholism is a more serious proposition, producing 
as it does widespread changes both m the viscera and nervous 
system and m the intellectual capacity of the patient The 
orgamc changes which may be brought about by the continued 
use of alcohol include chronic giwtntis, cirrhosis of the h\er, 
arteriosclerosis and disease of the myocardium, chronic 
nephritis and peripheral neuntis Such lesions are not 
neceBS<arily present m eveiy <sise of chronic alcoholic poisomng, 
and for further details reference must be made to the sections 
on the diseases of tlie various systems concerned 

There are man\ factors in the ictiology of alcoholism 
Hereihta is certainly one, but, as has already been pointed 
out, (Urect mlientance of an alcohohc tendency is lesa common 
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than miglit bo imagined Often the causes are occupational, 
as for instance m the case of bar tenders, certain commercial 
travellers, or those emplojcd in liot and dusty industries 
The socnl surroundings also have a considerable effect on 
the indi\ idual , sordid housing, monotonous ork domestic 
unhappiness, all tend to be factors in the production of 
chronic alcoholism ^losfc unportant of all, however, is a 
psychopathic tendency in tlie individual, who finds, alcohol 
a ready means of escape from the difficulties and problems 
wlueh face the ordmary mau 

A large number of different alcohohe psychoses have 
been described m some of which probiblj alcohol is but 
an incident rather than a cause, but there are four fairly well 
defined conditions which need separate description Tliese are 
chrome alcoholism, dehrium tremens, Korsnkows syndrome, 
and dipsomania 

Chronic Alcoholism — In the more severe grades of clironic 
alcoholism the patient does not get drunk in the ordinary 
aenao of the term, and he is often able to stand doses of alcohol 
which would produce manifest alcoholic symptoms in a normal 
person The long continued abuse of alcohol, however, pro 
duces a typical cluneal picture Imtabihty and a progressive 
deterioration in intellect and character become apparent 
especiall} m the domestic curclc , among friends and strangers 
the chronic alcohoho may be tolerable enough, but m the bosom 
of ius family he is quite prepared to make* the life of those 
around him a misery by his callous disregard for the vrelfare 
of anyone except himself, hia imtabihty, and sometuiies e\en 
his violence In Ius business or profession the quahty of his 
work deteriorates , he is careless and unpimctual, and lacks 
the mental concentration necessary to complete an iincongemal 
task Often only under the stimulus of alcohol is he able to 
carry on a normal life Depression may alternate with excite 
ment, and suicide w not uncommon He has but little insight 
into his condition, and strongly resents any suggestion that 
»hi8 faiUnga are due to alcohol, he is suspicious readj to see 
affronts and to pick quarrels Sometimes there may be a 
paranoid reaction and delusions of jiersecution may arise He 
13 persistently untruthful, and promises to reform aro mvanahly 
broken 

Occasionally chronic alcohobam is encountered in jiersons 
who, at first sight, appear to be above suspicion This is 
specially true of women at about the menopause, who may 
indulge m secret dnnking 

Physically, many alcohohes are obese and plethoric, except 
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in the later stages when there maj be roarhed lo^ of flesh 
There is a coar«o tremor of tlie hands and tremor of tlio 
tongue and bps may render articulation diEDcuH Appetite is 
impaired and morning nnoroxia is often complete The ciitlmc 
failure 'ometimes seen in alcoholics especially in Ilca^’y beer 
dnnlvcrs is probable due to lach of vitamin B (nJe p 5 JO) 
Delinum Tremens — This well-defined condition may arise 
in chrome alcoholics as the result of a debauch, or m inter 
current infections such os pneumonia , fractures or sudden 
Withdrawal of alcohol may also produce ddinum tremens 
The symptoms and treatment aro d^cribed on p lon 

Korsahow’s Syndrome — This term is appbed to cases m 
which there is a penpheral neuritis associated with a mental 
condition in which memory for recent events is lost, mth 
marked disorientation (vide p 1016) 

Dipsomania — ^This condition is really a senes of attacks of 
aewte alcohcliam which tend to recur at moto or less fired 
mtervals Between the attacks the patient may he apparently 
a perfectly normal individual and is often then a total abstainer, 
but mth each attack comes an uncontrollable cranng for 
alcohol which must bo satisfied at all costs Tlic condition is 
often hereditary and tends to develop in middle hfo In 
character the attacks are probably allied to the manic-depressivo 
typo of insanity and the ultimate prognosis is bad 

Treatment c! Chrome Alcoholism — Before attempting treat 
ment it is necessary to investigate the circumstances under 
which the condition has ongmated If these are occupational 
no attempt must be made to return to the work in which 
temptation occurred Every effort must be made to gam the 
patient s confidence and this is best achieved by regarding him 
not as a cnmmal but os the victim of a disease In severe or 
longstanding cases institutional treatment is a necessity, as 
otherwise it is impossible to ensure the patient giving up 
alcohol At the bcginmng of treatment decreasing amounts of 
alcohol are allow cd, until at the end of a fortnight the allowance 
has been cut down to nothmg After this complete abatinenc^ 
must be insisted on for the remainder of Ute As alcoholism 
IS so freguontly psychological m origin, an attempt must be 
made to secure a readjustment of the patient’s surroundings 
and general regime No drug has any specific action but in 
the cirly stsges of the withdrawal of alcohol, bromides and 
cliloral may lie necessary to secure sleep * 

llie outlook m chronic alcoholism is usually poor, particu 
larly when the alcoholism is but one s%*mptom of an inherent 
mental instabihty E\ en after prolonged mstitutional treatment 
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relapso is frequent ulicn tJie temptations and diflleulties of 
normal hfo are again encountered 


MORPHINISM 

Slorphinism is less common than alcoholism, and produces 
less effect upon the general health Ihe drug hou ever, is more 
deletenous than alcohol in its effects on intellect and character 
The compounds most generally employed are tincture of opium 
heroin and morpliino Of recent years tho Dangerous Drugs 
Act has increased the difficulty of obtaining tlie drugs, hut 
unfortunately tlie addicts of morphinism will go to any lengtlis 
to obtain a supply, and usually euccccd in doing so 

Drug addiction, especially where the opium group is 
concerned, is seldom found except m individuals with a psycho 
pathic inlieritance, and it is doubtful whether there is over any 
Bcrioua risk of the habit developing m a person with a normally 
stable nervous system Mote often an exaggerated horror of 
drugs leads to the withholding of mor]))ua and otlior sedatives 
HI spite of indications for their administration 

in olironio poisonmg by opium and its derivatives, physical 
health is often well maintain^ oven when very largo doses are 
being taken As an example of this a medical student uos 
found to ho taking 8 gr of morplune daily and jet was able 
not only to carry on with lus studies hut also tool an active 
part m athletics such os boxing and football 

Perhaps the most significant change m character brought 
about by morphinism is the complete disregatd of all conven 
tional moral qualities, such as honesty and trutlifulness A 
morphia addict will without a qualm rob hts best friend and, 
if discoaered feels no sense of shame When under tho 
uifluenco of the drug the patient is often araiablo and may 
appbar normal, but as its effects near off, he becomes restless 
and irritable until rcheved by tho next dose WitJi complete 
withdrawn? cfeftniim witft hattnematmna may ocattr IfVh 
long continued use tho dose needs to bo progressivdi increased 
Ultimately the general health may suffer, but the morphia 
habit IS often consistent with a long hfo This is especially 
tnie of tho use of opium, which m many countries such os 
India is taken regularly bv a lar^ proportion of the population 
apparently without serious effects either on body or nund 

On physical examination the most obvious sign is myosis of 
the pupils , the reflexes are often diminished, and parosthesiai 
and hypera?sthetic areas are present As the result of an ovcf 
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dose of morphia the patient lapses into coma, with a marlced 
Blowing of the respiration rate 

The treatment of well established morphimsm is most difficult, 
partly because the patients are usually the subjects of an 
inherent nerrous instabihty Jlelapse even after apparent 
cure IS extremely common, and contmued abstention from the 
drug is usually attained only by a difficulty m obtaming it 
The prognosis is therefore, specially bad among doctors and 
nurses, who can seldom resist the opportunities which fall in 
their way The only satislactory method of deahng with 
morphia addicts is strict confinement m an institution, where 
they can bo prevented from obtaining access to the drug Great 
care must bo taken to ensure that the patient does not secrete a 
supply of the drug on his person before he enters the institution 
Sudden and complete withdrawal of the drug may produce 
dangerous collapse, especially in elderly and debihtatcd persons 
It 13 best withdrawn gradually over a period of about fourteen 
days For the restlessness and distress produced by abstention 
large doses of bromide, chloral, or lummal may be required 
The bowels should be kept freely open to aid m elimination 
of the drug In dealing with elderly addicts, who have been 
taking the drug for years, attempts to withdraw the drug are 
more likely to shorten the patient’s life than to lengthen jt 
The permanence of oure depends mainly upon the patient 
being enabled to hve a sheltered life With exposure to 
financial, business, or domestic womes, or to physical or 
nervous strain there is a grave nsk of a return to drug taking 


COCAINISM 

Cocaine may be taken hypodermically, by mouth, or m the 
form of snuff, but the last method is that most frequently 
employed 

It has already been stated that morphinism seldom develops, 
apart from some psychopathic tendency This is oven more 
tme of the cocaine habit, which is often started deliberatelj' 
Cocaine addicts, owmg to the expense of the habit, are nearly 
aU drawn from among the wealthy classes, but it may occur 
among the large number of agents who are engaged m the 
illegal distnbution of cooame Anorexia is perhaps the most 
marked symptom Tlie cooame addict can practically dispense 
with food altogether Unlike morphia, cocaine is a stimulant, 
which produces a temporary sense of well bemg and mental 
activity, but as the effects of the drug wear off there is depression 
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and irritability until a further dose is taken Morally there is 
rapid deterioration, and the unfortunate addict soon comes 
completely under the control of those who supplj him with the 
tlrug, to obtam a supply of which he is ready to stop at nothmg 
Suicide IS not uncommon, or death inaj occur from an accidental 
overdose The emotional state aaries between exaltation and 
dejection , vivid and temble noctmrnal hsUacinations are 
common The pupils ore dilated and the eyes have a sparkling 
appearance while under the inflnence of the drug 

As regards treatment, the first essential is that the confidence 
of the patient should be obtained, as without his co operation 
it IS almost impossible to prevent him obtaining the drug 
A complete breach m the patient’s relationship w-ith other 
addicts and with the illegal traffickers m the drug is essential 
Unhke morphia, cocaine raaj be completely withdrawn at 
once, but the patient must be under close personal supervision, 
cither in an institution or at home If the cravmg for the 
drug becomes mtense it may bo relieved by gmng hyoseme, 
preferably by mouth The general health should be attended 
to bj keeping the bowels freely open with sahnes and by 
exercise with plenty of open air 
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may bo considerable and unsightly it seldom produces symptoms 
D^spnaa and compression of the trachea hou’evei may 
accompanj a vcr^ large tliyroid or a retrosternal goitre A 
gland so situated may gi\e rise to severe iiressuro symptoms 
similar to those resulting from other mediastinal neoplasms 
{mde p 059) 

The gland itself maj be enlai^cd as tJie result of a generalised 
mciciaso m tlio colloid substance m the alveoh or there may 
ho localised adenomatous cniaigcmcnts m which cjsts may 
develop The eomhtion is then termed cystic adenoma 
Adenomatous enlargement of tlie thyroid nuvy ultimately lead 
to toxic 8 } mptoms of hyperthyroidism 

Treatment — In endemic areas proplijlaxw has proved most 
effective Sodium iodide is given foi a fortnight twice a 3 ear to 
all children Each course consists of about JO gr Tor them 
peutic purposes the dose should not exceed 5 gr daily Definite 
locahsed adenomata are much better treated by operati%o 
remo\aI Manj adolescent goitres represent physiological on 
largcment of tho gland and tend to dmpiK:ar\nthout treatment 

Carcinoma and Thyroiditis — fins condition is fortunately 
rare It may occur spontivnconsly m a normal tliyroul in 
middle age or perhaps more commonly a carcinoma develops 
m an adenomatous goitre which has boon present for many 
years Surrounding parts are rapidly invaded loading to 
fixation of the gland and there is enlargement of the adjacent 
lymph glands with secondary deposits especioUy m bones 
The only offectno treatment is early surgical excision 

Thyroiditis — Acute inflammation of tho thyroid may pro 
ducc an abscess which requires drainage Chrome inflammatory 
changes may also occur known as 8 thyroiditis or 

woody " tliyroid In this condition the thyroid is enlarged, 
hard and often tender and there is a great increase m fibrous 
tissue Involvement of the recurrent laryngeal nerves may 
produce paralysis of a vocal cord and there is often pam on 
swallowing and referred pains in the chest and neck Tho 
fnritaw 0 / ijihr rfnJrmisnriJury* pnsyess' w iYi3‘i'i’iv?>Xi'r (TiYC? iJAu 
condition is sometimes progressive in spite of thyroidectomy 


THYROTOXICOSIS 

(^Uxopl iJ almtc Goitre Graves s Disease Ilyperlhjrotdism 
Toxic Adenoma) 

Morbid Anatomy — ^Tho histological picture is one of ceneral 
Jiyperplasia of tlio gland The ol 
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and there is little colloid to bo Been •Uho nheolar cells arc 
columnar and are arranged iireguhrl^ m multiple Ia3er8 Totli 
the formation of papillarj ingrotrllis in phro of the eingle layer 
of cuboidal cells winch lines the normaUy secreting alveolus 
The amount of fibrous tissue incre^cs as the condition becomes 
chronic Lyraphoc^’tic infiltration is a prominent feature In 
some cases the gland may show smgle or multiple adenomata 
in ^ anous stages of development or degeneration 

Enlargement of the thymus at autopsy is seen in about half 
the cases Evidence of myocardial degeneration is rare even 
m patients dying of carthae insufficiencj 

SItiology — ^TiiyrotOTicosK is frequently preceded bj 
emotional strain It occurs more frequently m women than 
m men It presents a variety of clmical pictures depending 
on the age and previous make up of the patient, pickmg out 
and emphasising the weaknesses of the patient’s constitutional 
diathesis Nutritional deficiency may play its part Tlie 
cardiac symptoms and psychotic mnmfestations ore remimscent 
of avitamino«is B Svmptoins of thyTotoxicosis ha\o been 
produced cxpenracntally by administration of the pituitary 
thyrotropbic hormone and by anastomosis of the phrenic and 
cervical sympathetic nerves The condition sbous elements of 
pure hyperthyroidism, such as the increased basal metabolic 
rate, as well as symptoms, such as exophthalmos, not normally 
manifested by simple excessive secretion of the thyroid hormone 
For this reason Plummer’s theory' of secretion of both excessive 
normal and of an abnormal type of thyTOid hormone was 
attractive There is howeaer, little eaidenco of dysthyToidism 
there is indeed httle evidence for the secretion of abnormal 
hormones in endocrinology generally Ineffective secretion 
of the hormone is probably the key to the rotiologicnl picture, 
and Hanngton’s hyTiothesis of thyroid diarrhceo ” has much 
to commend it He gives a picture of a gland with leakage of 
its essentia! hormone All efforts to store iodine m the form of 
colloid are frustrated by this leak This probably stimulates 
the pituitary and under the influence of its thyrotrophic her 
mono the lustological pictiuo of increased glandular activity 
of the thyroid and the clinical picture of Graves’s disease appear 
Administration of iodine is fcrapornnly beneficial by helping 
to plug the leak 

Symptoms — ^Tho onset of thyrotoxicosis is often remark- 
ably sudden, and the development of one or more symptoms 
may' bring the patient for advioo within a few weeks of their 
appearance Not infrequently, however, particularly m patients 
of middle age and over, the onset may bo insidious, and such 
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cases are Lablo to bo misdiagnosed as lioart disease or neuras 
thema As tlie symptoms and signs vary considerably m every 
case, they are best considered separately. 

1. Thyrotd Gland — ^The enlargement of the thyroid is very 
variable m extent, and the seventy of the disease by no means 
coincides with the degree of glandular onlaigemont Occasion 
ally, indeed, tbero may bo no obvious enlargement clinically, 
although the gland on section may show charactenstic hyper 
plasia The blood supply is much increased, and a systoho 
or continuous murmur, often very loud, may bo heard over 
the gland , m severe cases a thrill may also bo felt The 
enlargement nsnally involves both Jobes and the isthmus, and 
tho gland forms an obvious tumour m the neck, vhich can bo 
seen to move on swallow ing In tho oorher stages of the disease 
the thj'TOid IS of normal consistencj , but later on may become 
unduly finn from an incroaso m fibrous tissue Tins is often 
the case after treatment with iodine 

When thyrotoxicosis develops m a patient with an old- 
standing goitre, the gland is usually hard and nodular, but 
somotimes symptoms may arise when there is nothing beyond 
a very small^and localised adenoma 

2 fl'earl — A rapid but regular action of tho heart is one 
of the oarhest and most constant findings m thyrotoxicosis 
The rate may range from 100 to ICO beats per minute, and 
under the influonco of any excitement or emotion there is a 
rapid acceleration The ventricular contractions are powerful, 
and there is often marked pulsation in the neck llie pulse 
pressure is frequently increased In the earher stages of the 
disease the heart is of nonnal size and the rhythm regular, 
but when tachycardia has persisted for a long period, dilatation, 
myocardial msufficiency, and eventually auricular fibrillation 
may develop Cardnt. symptoms are particularly prominent 
m patients of over middle age 

3 Gxophlhalmos — ^Although not invariably, tliere is some 
protrusion of the eyes on tho great majority of cases, especially 
those below thirty j’ears of age Tho exophthalmos often 
occurs early, and may peisist long after the disease has become 
quiescent Evon minoi degrees of tho condition are readily 
noticeable, and during the acute phases of tho disease there 
is a characteristic starmg appearance Rarely conjunctivitis 
and comeal ulceration may result from inability to close tho 
eyes The classical signs of exophthalmos, sucli as a lagging 
of the upper eyelid on looking downwards (Von Graefo’s sign) 
and a spasm or retraction of tho upper hd with inability to 
blink (Stellwags sign), are of httle help in diagnosis as they 
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are not present \mlil cxoplithalmos is oMclcnt xt the first 
glance at the patient OccasionalJ\ the exophthalmos is 
unilateral It i3 probable lliat exophthalmos is not due to 
the h;j’perth\ roidt m but to thjTotrophic hormone of the 
anterior pituitary 

4 loss of II tijht —Tins is perhaps thfr most constant an I 
significant symptom in tb\ roloxicosis os it is an mdot of 
the increase in the metabolism \ihich results from oxccauve 
secretion bx tho thxToid At the on‘M 2 t of the disease Ihero is 
a comp'irativel 3 rapid loss of noighl but as the condition of 
tiu. patient becomes stabibscd or nhen a rcmL'aion in the 
soNcritj of tho dtscsi-o occurs the ncigUt maj cease to dimmish 
or begin to meres'^ ‘V careful chart should bo hept of the 
weight as bj this rac.in3 it is UsUillj possible to determine 
nhether or not tho patient is improMiig 

o lfiwc«/<ir Fahgiie — One of tho oarhest and most pro 
niincnt siTnptonLs of thiTutoxicosis is muscuhr fatigue nbich 
nia 3 lie readily deitonstratcd bj miking tho piticni step up 
and donm on to a chair In some cases of sovero ihj'rotoxicosis 
tho akelotil muscles arc so atrophied and weak that the con 
ditiou closclj resembles progressive muscular ntroplij After 
tbyroidectom} groat improrcmont ma^ occur and tho muscles 
regtnerato 

G Nerrous St/mplonis — Mental inslabihf% is alna^s a 
inarAcd feature eapccialla m joungor patients Ihe patient is 
restlass c\on when in bod imtnble and \cn prone to lie upset 
ha small annoyances Depression is common anti wccjuiig 
occurs without ohvious enus© In Miacro cases tho rcvtlcssucss 
m »3 amount to mama and duliniim and those s^mptoms are of 
gmao significmcc Tremor of tho fingers w a constant feature 
and IS l>cst seen w hen the hands are outstretched and the fingers 
separated Unlike that of alcoholism tho tremor is fine in 
character and interferes hut little with aoluntairv movements 

7 (lailro iiilc^timl 'ii/mplo>ns — ^Thc'^o are absent except 
during tho cxai'erbatiom or cn«es of tlio di case UsuaUx 
tte pataovA Va vrtvnw'x^ apycAatw aavi Whv.’.* regwUx 
Gostro mtestumi cn«es as lliox are termed coii‘»ist of xomiting 
and diarrhoea which maj bo both toxcro and intmrlablo and 
often heraltl death Thcrt, is cxidcricc that ll cre is 1*0010 tUf^no 
of imjiiirment of Iixcr function in thjrotoxico is this tain bo 
dcmonstratcxl b\ the galacto c folorancc test 

5 SiiH — ^This IS warm nml moist and tho patient often 
complains of feeling hot ratienfs with tliyrotoxuxisis nlwnxs 
prefer cold to h<it weather llio hair may fall out and tho 
skm 13 Mmetimcs pigmented 
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0 Gen&ratni Orga^is — ^The menses arc scanty, jrregiihr 
or absent During -pregnancj symptoms are sometimes 
tempornnly improved but relapse is apt to occur after 
parturition 

10 Ur%ne — ^Thoro is a lowermg of sugar tolerance and 
glycosuna may result 

Course oi Thyrotoxicosis — ^In untreated cases especially 
in the j ounger group of patients exacerbations tend to alternate 
viith periods of comparative qmescence During the exacerha 
tions nervous and gastro intestinal symptoms may be very 
serious and the exophthalmos becomes more obvious In 
older patients especially those with auneular fibnlhtiou and 
cardiac decompensation the course of the disease raaj progress 
steadily downwards and m the absence of treatment the patient 
dies of congestive cardiac failure 

A small proportion of relatjvclj mild cases may recover 
completely within twelve months but as a rule the disease 
unless dealt with surgically persists for manj years unless 
death results from intcrcurront infection heart failure or 
exhaustion in a cnsis of thyrotoxicosis 

Differential Diagnosis — Very often a diagnosis of thyro 
toxicosis IS obvious at first glance This is particularly fcnie 
of tho acute type of case so often seen m young women On 
the otl er hand it is sometimes Ycr> difficult to decide whether 
a patient is suffering from thjTotoxicosis or an anxiety state 
In the latter the pulse may be rapid ospccmll} when the 
patient is drat seen but as a rule it falls to a normal figure 
w hen the patient is at rest IVitli tho tachycardia of anxietj 
and excitement sinus arrhythmia is usually well marked 
wliereas in thyrotoxicosis sinus arrhythmia cannot bo detected 
ohmcally Patients suffering from anxiety states mav exhibit 
emotional instability not unhko that of thyrotoxicosis and 
indeed the disease not infrequently develops in patients who 
have for many years suffered from conibtions of anxiety and 
neurasthenia 

Dstimation of tho basal melabbbc laVe is seldom of great 
value 111 tho differential diagnosis between thyrotoxicosis and 
an anxiety state as m tho latter the agitation of the patient 
-often prevents a true basal figure bomg obtained Portimately 
a period of observation in hospital enables a defimte diagnosis 
to bo made 

Occasionally tuberculosis may bo suspected ui eases of 
thy rotoxicoais where tachycardia and loss of weight are the 
chief features but as a rule enlaigemcnt of tho thyroid or otlier 
Jeatmes help to elucidate the condition 
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When cardiac symptoms, such as palpitation, d^-spnce-v, and 
especially' auricular fibrillation are prorament features, it is 
easy to overlook their thyroid ongin ilany cases of hj'per 
thyroidism occur after middle age m patients with adenomata 
of the thyroid^ m which exophthalmos is absent and the 
symptoms are primarily cardiac It is therefore most imporUint 
altcays to make- a careful examfnalion of the thyroid tn every 
jiatient icho deielops obscure cardiac symptoms 

Basal Metabolic Bate (B M R ) — Estimations of the B M R 
are of great value both in diagnosis and as a guide regarding 
the progress under treatment In this procedure the rate of 
absorption of oxygen is estimated and is expressed as a 
percentage of the amount which would be used by a normal 
person, taking into consideration the factors of sex, age, height, 
and weight In severe liyperthyroidism the B M R may be 
as much as 170 per cent of the normal Such a figure is 
expressed by the term -^10 

Treatment — It has already been stated that patients inth 
thyrotoxicosis may make a spontaneous recoiery in the 
course of years provided they survive the risks due to " crises ’’ 
of tlie disease or secondary infections With the improvement 
in operative technique and anaesthesia subtotal thyroidectomy 
ofloTs reasonable certainty of a rapid ^eco^e^y In some mild 
cases, however, medical treatment may be tried for a fen 
months No drugs have any specific effect, bat sedatives such 
as phenobarbitODO ( J gr noct maneq ) are alway s advisable 
to dimmish the nervous excitabihty Even more important 
is the general .regime The patient should rest as mucli as 
possible, though absolute confinement to bed is not essential in 
most cases The diet should be generous with a high caloric 
content but only a moderate amount of protem is adiisable 
owmg to its stimulatmg effect on metabolism It mu<!t bo 
remembered that patients with thyTotoxicosis are pecuharly 
hable to secondary mfections which often produce a disastrous 
exacerbation of their symptoms 'Medicnl treatment ui an 
ordmaiy hospital ward is always dangerous Quite apart from 
the nsk of acqmmig secondarv mfections, tho association with 
disease and death has an exceedingly bad effect, and if treat 
ment in hospital is e&scntial the patient should be in a private 
room Complete avoidance of domestic womes and anxieties 
IS important 

Treatment mlh Iodine — The value of lodmo m exophtbalnuc 
goitre has been thoroughly substantiated It reduces the 
B JI R to a lower though not to normal figure and the 
symptoms of hyperthyToidism become less striking Iodine 
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medic'vtion is reaiulj useful as a pre Operative measure If tlio 
drug is admmisterod o\oi a prolonged period tlio initial 
improvement disappears Sforeovor, iodine appears to piocluce 
its maximum effect only at its first administration, and a 
further tours© of iodine after an interval la of loss benefit 
It IS, therefore, usually inadvisable to employ lodmo therapy 
indiscriminately in pationta who are hkely eventually to 
require operation, in order that a pre operative course of tlie 
dnig will produce the maximal effect This usually occurs 
after ten to fourteen days and operation should bo undertaken 
about this tune 

The value of xodmo, therefore, lies m the fact that it produces 
a temporary improvement or remission of ^mptoms, during 
which tlio patient may safely be submitted to thyroidectomy 
It 13 specially valuable during the crises ” of the disease 
in which It rapidly allays the restlessness and ovcitability, and 
stops tlio diarrhoea and vonuttng Thus iodine can render 
operable many cases that witliout its use would bo too ill to 
justify operation Even m mild cases of tliyrotoxicosis it is 
wise to givo iodine as a pro operative measure As a result 
of iodine treatment the mortahty of thyroidectomy has fallen 
to less then 1 per cent 

lodmo IS best given by mouth in the form of Lugol’s 
solution (iodine S per cent , potassium iodide 10 per cent ) 
The initial dose should he about 5 mitnms of Lugol’s solution 
’timeo daily, and this la npidly increased to a total of 30 or 
oven of 45 nunims per diem for somo days before operation 
The temporarj exacerbation of hyperthyroidism winch often 
occurs immediately after operation should bo combated b} 
large doses of iodine up to 100 imnima in the first twenty four 
hours As the patient improves iodine is withdrawn and may 
bo omitted completely wjtlun a weoK to ten days If a omiting 
prevents absorption of iodine by mouth it may be given roctaljy, 
or in desperate cases by tlie intravenous drip injection of 
sodium iodide (7 5 gr m a htro of normal sahne) 

Radium, or Deep X rail Treatment — ^These are often effective 
mreUevmg the symptoms of oxophthaUnio goitre, but courses of 
treatment must be repeated and results ore uncertain ^Mlon 
for any reason such as an associated tuberculous infection, 
operation is undesirable, X ray treatment should bo advised 

Operative Treatment — ^Tho essentials for success are as 
foUowb (i) A skilful surgeon who has had ample experience 
of thyroid surgery , (u) adequate pre operative treatment with 
iodine , (m) skilful ancesthcsia preferably a basal anaistliotic 
followed by gas and oxygen Ether should bo nv oided 
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Thyroidectomy is contraindicated in patients whose 
symptoms are due to an an-aety state, even if there is evidence 
of some degree of thjrotosieosis m addition, as tlie results 
m such cases are often veiy disappomtmg Nor is it vise 
to press for operative treatment if the patient is opposed to 
the idea 

It must be realised, however, that ev en the most succeesful 
operation does not cure the patient forthwith, tlioiigh there is 
often a stnkmg and rapid improvement A vai^nng penod 
of rest and quietude is necessary, and occasionally a further 
operation ma^ be requireil 

^Vhen hyperthyroidism occurs m a patient mth an 
adenomatous goitre — so eaUed tosac adenoma — operation should 
be performed at the earliest possible moment Even with a 
decompensated Jieart and auricular fibrillation results arc 
often good and uithout operation the patient usinll^ dies of 
cardiac failure After operation the heart appears to ba\Q 
remarkable recuperative powers When fibrillation is present 
digitalis should bo gi\ en to slow the ^ entnculai rate Following 
thyroidectomy the fibrillation often disappears spontaneously 
If this docs not ocair quinidinc should be tried 

Mv^cbpe^ 

Jlyvcedema is a clironic disease of adults resulting from 
deficiency of thyroid secretion, characterised bj a low basal 
metabolism increase of weight, thickening of the skin, and 
mental disturbance 

The disorder is more common m women than in men and 
occurs most frequently after the ago of forty Its onset is 
usually insidious and has been attnbuted to either functional 
exhaustion of the gland as the result of long contmued stimula 
tion or to the actual replacement of the gland by fibrous tissue 
The latter condition may be brought about by the inflaence of 
infections Sometimes myioedema occurs m the late stages of 
exophthalmic goitre, or it may follow a partial thyTOidectomy , 
if too much of the thyToid has been removetl 

Symptoms — In myxeedema most of the symptoms are the 
reverse of those found m byiierthyroidism 

1 Thyroid Gland — ^TIiis is either normal m size, or it 
may be so slmxnken as to bo completely impalpable 

2 Htart — The pulse is slow but tlie blood pressure is often 
raised, and arteriosclerosis may be present 

3 —There is a marked gain m iveight, often 
amounting to over a stone in a few montlis This is due partly 
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to the low rate of basal metabolism, partly to the tluckenmg 
of the skin and sub cutaneous tissues 

4 Nervous System — ^Pati^ts with myxosdema become 
slow both m physical movements and cerebration They lose 
their memory and suffer from apathy and somnolence Special 
senses are often blunted, especially hearing 

5 The Sltn — ^Tlie changes whidli occur in the skin and 
subcutaneous tissues give the myxoidematous patient a 
characteristic expressionless appearance A general thickening 
and infiltration of these tissues occur all over the body , this 
differs from ordmary cedema in that there is no pittmg on 
pressure The facial appearance alters and the finer features 
become obhterated, so that eventually all patients with 
ni 3 rxcedema show a remarkable resemblance to one another 
The skin is diy and scaly, and the nails become brittle and 
atrophic The hair is coarse and often falls out This occurs 
not only on the scalp hut all over the body Loss of hair on 
tlie outer sides of the eyebrows is characteristic 

G Temperalnre — ^The tempea^ture is subnormal and may 
fall as low ns 93* F , myscedematous patients are particularly 
sensitive to* cold and feel verj much better in hot neatjier 
7 Alimentary System — The appetite is usually poor 
and constipation is common ^ Sometimes abdominal dis 
tension as a result of deficient penstalsis in the intestines is 
troublesome 

The basal metabolic rate is alwajs low and maj be reduced 
to 30 or 40 pci cent belou normal As a result of treatment 
with thyroid extract the rate nses to normal, and at the same 
tune the body temperature mcreases 

The disease if left untreated is, steadily, if slowly, progressive, 
and death occurs from exhaustion or intercurrent infection 
Its duration extends over many years At autopsy the thyroid 
is found to be much diminished in weight, as the result of 
atrophy of the glandular opithehum or its replacement by 
fibrous tissue The slan shows atrophy of the sebaceous glands 
and a general thickening due to fibnia of connective tissue 
rather than infiltration with fluid 

Apart from the fuUy developed condition of mj-xoidema 
desenbed above, mmor d^rces frequently occur in which the 
patient becomes listless and apathetic without the development 
of the characteristic changes in the skin These forms of the 
disease known as hypothvroidisin rather than myxeedema, 
probably result mainlj from prolon^d over stimulation and 
consequent exhaustion of the thyroid 
Treatment — ^Fortunately we have i 
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specific remedy, which is nearly always effective It is given 
by mouth as tablets of a dned extract of thyroid (Thyroideum 
B P ) m doses of | to 4 gr The imtial dose is I gr twice or 
three tim^ a day, and t^ must be cautiously mcreased until 
the symptoms of myxcedema are reheved It is seldom that 
more than 3 gr a day are nece^ary Useful guides as to the 
quantity required are the temperature and the pulse rale 
Overdosage may cause palpitation and tachycardia When 
the correct dosage has been found it must be contmoed 
mdefimtely if relapse is to he avoided 

CKETTNisir — ^Tbis condition is one of hypothyroidism, 
occurrmg in infancy It is specially common m regions where 
goitre IS endemic, and is doe to a failure of the thyroid to 
develop during foetal life 

At birth the infant may appear normal, but mthin a year 
it becomes obvious that its progress, both as regards growth 
and mtelhgence, is delayed Growth, particularly of the 
extremities, remains stunted, and an adult cretin may retam 
the stature of a child The skm is rough ond dry, the nostnls 
wide, and the nose sunken The abdomen is distended, on 
TimbiTi nal heiTua IS often present, and constipation* is marked 
The development pf the intellectual faculties is always delayed 
and usually remains permanently below normal 

Treatment is by the administration of thyroid extract 
Its effects, especially if started early m life, may be remarkably 
satisfactory The dosage vanes considerably in mchvidual 
cases, but is usually about 2 gr of the dry extract daily This 
must be continued throughout bfe, which is not necessonly 
curtailed by the disease 


PARATHYROID GLANDS 

The parathyroid glands are four minute bodies embedded 
m the tissue of the thyroid Remoi al produces tetany, which 
^ characteciaed by mcreased excitability of the motor nerves 
with tremors and muscular spasm The parathyroids may 
be removed or damaged as a result of partial thyroidectomy, 
and in such cases tetany may occur shortly after the operation 
The function of the parathyroids is the production of a 
hormone, which regulates calcium metabolism In normal 
human blood the serum calcmm is 10 ingm per 100 c c , m 
tetany, due to parathyroid deficiency, the scrum calciom 
may fall as low as 6 mgm per 100 c c , administration of 
the active prmciple of the parathyroid raises the calcium lU 
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tho blood , prolonged administration mobilises calcium from tbe 
bones and tberebj increases tbe amount of calcium in tho 
blood 

Gcnerabsed Osteitis Fibrosa. — This is a relatively rare 
disease occurring m early adult life An adenoma of the para 
thyroid gland is present, which produces hyperparathyroidism 
The blood calciom is high— often up to 16 mgm — and the 
calcium m the urme la mcreased The bones become partially 
decalcified and cystic Ultunately spontaneous fractures occur 
and the patient becomes bedridden In about 30 per cent of 
oases renal calcuh form, probably owmg to the increased 
excretion of calcium m the urine The only eScctivo treatment 
IS removal of the parathyroid adenoma Unfortunately this is 
often very sinall and difficult to find, even on exploration 
PoUowmg operation the patient may suffer from tetany 

Tetaky 

Although ther? is eiudenee, both diuica] and experimental, 
which associates tetany with damage to or destruction of the 
parathyroids, similar clinical manifestations occur frequently 
m other pathological conditions in which there is no evidence 
of parathyroid insufficiency Tetany is common m infants, 
particularly m association with nckcts and gastro intestinal 
disorders (wde p 235) In adults typical attacks of tetany 
due to alkalosis very occasionally occur m pylono obstruction 
(vide p 408) Similar attacks result from pulmonary hyper 
ventilation and are sometimes descnbed as “ spontaneous 
overbreathmg tetany ” The hypeipncea is hyatencal Tetany 
may also occur during pregnancy or lactation As has already 
been mentioned, tetany may follow operations on the thyroid 

Symptoms — The most promment symptoms of tetany are 
the muscular cramps, which affect particularly the extremities 
The attacks of cramp last for a vanablo tunc, from a few 
mmutes to several hours, and are usually painful Tho hands 
antf lorearma are most commonly affecferf, and' dhnng a spasm 
present a characteristic appearance The fingers are flexed at 
the mefcacarpo phalangeal and extended at the interphalangeal 
jomfcs , the thumb is adducted mto the palm, and the finger^ 
are drown closely together, thus producing what lias been 
termed by Trousseau the mam d'accoucheur ” The wnsts 
and elbows are flexed and tho anus adducted When the 
condition affects tho feet a rather sunilar position is produced 
In severe cases there may bo generalised opdeptifonn 
convulsions 
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associated -with, tlio differentiation of sex and tlie development 
of secondary sexual charactonstics Tlie mam function of the 
medulla is the production of an mtemal secretion nlnoh is 
discharged into the general circulation through the veins 
leading from the suprarenal glands This substance lias been 
prepared synthetically and is known os adrenahn It has a 
spcoifio stimulating effect on sympathetic nerve endings, and 
its preacnco in the blood leads to vaso constriction, a iKe of 
blood pressure, dilatation of tlic bronchioles and a conversion 
of glycogen in the h\ er into glucose According to the attractive 
theory of Cannon the adrenals liberate an increased supply 
of adrenalin durmg periods of emotion, such as anger, excite 
ment, or fear, and thereby assist m preparing the tissues for the 
extra strain thrown upon them in battle or flight 

Experimental removal of the adrenals or their destruction 
by disease produces a marked loss of tono m the vascular 
system and asthenia, whicli ultimately results in death The 
adrenals become exhausted during acute infections and also 
m sovero traumatic injuries and extensive burns In a normal 
healthy adult subcutaneous injection of as httle ns 10 minims 
of a 1 m 1,000 solution of adrenahn may raise the blood 
pressure considerably and produce unpleasant symptoms, 
whereas in a severe mfeotion such as pneumonia similar amounts 
can be given to an infant without producing marked effects 

The diseases which involve the adrenal gland are Addison’s 
disease, in which there is a dcstmction or atrophy of the 
gland, and new growths, which may produce symptoms due to 
hypertrophy of the cortex 

Addison’s Disease 

In 1855 Addison published a paper entitled “On the 
Constitutional and Local Effects of Disease of the Suprarenal 
Capsules,” m which he described as follows the cbaractenstic 
features of the disease which has come to bear bis name 
“ Anaimia, general languor and debihty, remarkable feebleness 
of the heart B action irritability of the stomach and a pectihar 
cliango of colour in the skm ” 

Symptoms — ^Tho cardinal symptoms of Addison’s disease 
are a marked and progressive asthenia, a low blood pressure, 
and pigmentation of the skin and buccal mucous membranes. 
The seventy of the symptoms fluctuates, and at times there are 
exacerbations or '' crises ” during which the blood pressure 
falls, vomiting is severe, and coUaiiso is alarming Death usually 
supervenes in the absence of effective treatment 
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1 Astketiia — Languor, debility, and lo'ss of muscular pou er 
are the symptoms which first indicate tlie onset of the disease 
Appetite IS lost and the patient is indisposed to undertake work, 
either physical or mental 

2 Blood Pressure — Both the syetohc and diastohc readings 
are low, and the former rarely exceeds 100 mm of mercury 
when the disease is first diagnosed In the later stages there is 
a steady fall m blood pressure 

3 Pigmentation — This symptom occasionally appears early, 
and Tna> be the first sign of the disease Pvarely, it is com 
pletely absent throughout, but usually the pigmentation 
becomes more marked as the disease progresses There is a 
generalised discoloration of the skm, especially marked m the 
flexures and the naturally pigmented areas of the body The 
colour vanes firom brown to a dark black, and the pigment is 
distributed aa small spots or la^er areas In the mouth 
irregular patches of pigmentation appear on the mucous 
membrane of the bps and cheeks upon the gums or tlie 
palate 

In addition to the symptoms detailed above, vomiting is 
extremely common particularly m the later stages of the 
disease where it is probably due to the profound circulatory 
disturbance Attacks of vertigo and syncope are firequent, 
and presumably due to a sunilar cause Although Addison 
described anaimia os a symptom tlie hemoglobin per 
centage is seldom below sixty, and the blood picture is not 
characteristic 

In the absence of treatment a fatal issue is usually nob 
long delayed once the tyTwcal symptoms have developed 
Occasionally it is the result of on mtercurrent infection, 
but more often it occuis suddenly Rarely hfe is prolonged 
for several years 

Morbid Anatomy — The characteristic picture of Addi«on’8 
disease is produced by two pathological conditions only, either 
bihternl destruction of the glands by a fibro caseous tuberculous 
process or more r-xtely by an. atrophy of the glands winch 
IS sometimes so extreme that no trace of suprarenal can he 
discovered at autopsy Active tuberculosis elsewhere is 
unusual 

Diagnosis — As with all diseases as rare as Addison’s disease, 
the diagnosis is not infrequently proved to be "wrong Pig 
mentation asthema, and low blood pressure may be the most 
promment features in cachectic states due to carcinoma 
anorexia nervosa and Simmonds’ disease Pigmentation of 
the buccal mucosa is, however, absent in these conditions 
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Tho possibility of pigmentation as the result of descsent from 
non European ancestors must bo borne m mind 

Treatment — ^An important feature of tho condition 13 a 
dimmution of tho serum sodium figure and, to a less extent, 
of the blood chlondes The blood potassium may be raised, 
particularly dunng a relapse Oral administration of sodium 
chlonde {10 20 grm daily) is therefore beneficial m mam* 
taming health m tho mteirala between crises Such large 
quantities of salt may, however, act as an emetic, in which case 
tho sodium should bo given as amixture of chloride, bicarbonate, 
and citrate This treatment should be continued throughout 
the patient’s life In view of the hypoglyciemia which 13 often 
found in Addison’s disease, the patient should take plenty of 
glucose 

Durmg the crises of Addison’s disease it is necessary to give 
mtravenous glucose sahno to restore the serum ionic values 
and the loss of fluid Cortical extract should be given m daily 
doses of 20 to 100 c c m the salme When improvement has 
occurred a maintenance dose of 6 to 30 c c intramuscularly 
may be continued daily The expense of this is unfortunately 
usually prohibitive 

Tho active principle, corticosterone, has been isolated, 
and recently a closely related ^tbetic product known as 
desosycorticosterone acetate Ins been prepared This substance 
IS marketed as an oily suspension for intramuscular injection 
under the names of Percorten and Doca and has been shown to 
exert a very strilong beneficial effect m Addison's disease 
The usual daily dose is 5 mgm , tlioiigli larger doses are inibcated 
in periods of cnsis 

TnaiouBS of TirE Auebnal GnaKcs 

SfeduUary tumours are rare and arise either from the 
chromaffin cells (phscochromocytoma) or from the sympathetic 
ganghon cells {neuroblastoma) The former give nse to 
paroxysmal or contmnojis hjpGrtwsiozi Tbo latter occur only 
m children and are highly mabgnant They may be chaiac 
tensed by metastases m the brer, lungs, and abdominal glands 
(Pepper’s syndrome), or in tho cranium and behind tho orbit, 
causing proptosis and papiUoedoma {Hutchison's syndrome) 
Cortical tumours give rise to the adreno gemtal syndrome of 
which tho cluef feature is masculimsation which differs in 
seventy accordmg to the age at which the tumour appears 
It occurs during fcetal life only m females and leads to pseudo 
hermapliroditism Before puberty tho condition is most marked 
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in boys, in whom the gemtaha develop adult proportions, 
usually with precocious setual desire There is Excessive 
groiv-th of hair especiallv on the face, axill-e and jiubis and 
there maj bo excess^ e muscular development — the so called 
infant Hercules type 

In adulte the condition is confined to women who show 
varying degrees of virihsm from minor degrees of hypertrichosis 
to a condition closely resembling Cushing’s syndrome (see p 287) 
with, localised obesity, amenorthcea mascuUmsation of the 
external gemtaha, and hypertension The adreno gemtal 
syndrome may be dne to simple hj'perplasia of the deepest 
layer of the oortex, the androgeme zone, or to a cortical 
adenoma m which mahgnant changes may subsequently 
occur It appears to be associated with the excretion m the 
urine of a substance, adrenosterone, which has androgenic 
properties 

Treatment of an estabbshed tumour, especially when there 
IS evidence of raabgnancy is surgical and consists in the removal 
of the affected adrenal Assistance maj be obtamed m deter 
mining in which gland the growth is situated by defining the 
position of the kidney, which may be displaced downwards if 
the tumour is la^e by uroselectnn pyelography or injection of 
air into the pen renal region with subsequent radiography 

In the milder forms of adrenal vinhsm characterised only 
by hirsuties and possibly, raised blood pressure so senous a 
course as surgical interference is vmwaTT'inted In such eases 
a tumour is seldom present Unfortunately hormone therapj 
has so far proved meffective and there is no alternative to 
local remedies for removal of tlie eice-ssive and unsightly growth 
of hair 


THYSrUS GLATD 

Little 13 known of the physiology of the thymus Expen 
mental extirpation of the gland has not given constant results 
-gWA vihui'gtii, , an/i thflA. tuan. biyiomna. 

smaller, until in late uuddlo life practicallj none of it remains 
The thymus is found to bo enlarged m certam diseases 
notablj exophthahmc goitre, acromegaly, and m} asthenia 
gravis but perhaps the commonest condition in whidi thjmic 
hyperplasia is foimd is status lymphaticus This term is cm 
ployed to desenbe a condition sometimes found at autojisy in 
perrons who have died suddenly witliout apparent cause most 
often during an anfesthetic In such cases the tliymus is 
often considerably enlarged and there i* also some general 
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increase m the lymphoid tissue throughout the body Status 
lymphaticus is unlikely to be diagnosed during life 'Wlien 
death occurs, it results from sudden cessation of the Jieart beat 
rather than from respiratory fritluro 

In infants an enlarged thymus may give riso to paroxysms 
of dyspncea, ivhich liave been termed thymio asthma There 
may be marked stridbr and cyanosis, u Inch occasionally result 
m death 


GONADS 

Apart from their functions m the production of spermatozoa 
and ova, the reproductive o^ans play an important part m 
tlie development of secondary sexual characteristics, and a 
consideration of their accretions chiefly concerns the endo- 
crinologist and the g5vijecologt8t, but from tho point of vieiv 
of a medical textbook there is only one condition which calls 
for notice, namely, the group of symptoms associated with the 
cessation of menstruation and ovarian hypofunction, known as 
the menopause 

The SIenopause — Although, strictly speatong, tli© meno 
pause IS a normal physiological process, which usually occurs 
between tlie ages of forty five and fifty five, it is often associated 
with 80 many and so diverse symptoms that it almost merits 
the name of a disease Indeed, it is perhaps the commonest 
condition which the medical man is called upon to treat lu 
women of middle age Similar symptoms may occur m earlier 
hfe as the result of an artificial menopause 

Tho local changes which occur in tho gemtal organs are 
discussed in works of gynajcology, but every practitioner needs 
to be fomihar with the s3rmptoms of tho menopause, more 
especially as m many cases ho will be able to add greatly to 
the patient's comfort dunng this difficult period 

In many women menstruation continues regularly np to 
the tune of tho menopause and then ceases suddenly, without 
producing any disturbance, either local or general Unfor 
tiinately, however, there is often a period, sometimes prolonged 
over several years during which menstruation may bo markedly 
irregular, and dunng which the patient is m constant suffering 
both physical and mental 

The most characteristic symptom of tho menopause is the 
occurrence of what arc term^ “ hot flushes ” Suddenly and 
for no apparent reason a smisataon of great heat is experienced 
all over the body, tho skm becomes flushed, and profuse 
sweating may occur Tho fimctions of practically every 
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system in the body may become deranged, though there is no 
manifestation of orgamc disease Tachycardia, palpitation, 
and feelings of oppression in the chest, pam m the back or 
in the hmbs, arthritis, headache, vertigo, disturbances of 
appetite and digi^tion are all common aceompammenta of the 
menopause I^ter and more severe sequels are pruritus 
kraurosis and leukoplakia vuivs Perhaps most important of 
all are the nervous symptoms The patient is irritable and 
readily upset by tnflea, and makes life a burden not only to 
herself but to ^ around her Obsessions and delusions may 
occur, and the character and whole outlook may change 
Recourse may be had to drugs, alcohohc or rehgious excess, 
and sometimes the mental condition may be such that 
certification is necessary 

Treatment —Treatment consists m sympathy, reassurance, 
and administration of oestrogemc hormone This may be 
given in the form, of cestrone (by mouth) osstradiol benzoate 
(by injection) or stUboestroI a sjmthetic compound which is 
both cheap and highly effective by oral administration, but 
which produces m about 20 per cent of cases mild and usually 
transient toxic symptoms each as nausea and headache Fro 
parations of these substances are presented unfortunately under 
a confusing variety of proprietary names Daily dosage vanes 
accordmg to the seventy of the sjnnptoms from 0 6 mgm by 
mouth to 1 mgm by injection The aun should be to determme 
as qmckl^ as possible the mimmal effective dose and then to 
decrease rather than to increase it A record of the daily hot 
flush count may help m the assessment of progress 

It is important to remember that orgamc disea'^e is prone 
to develop about the age at which the menopause occnrs, and 
no case should he hghtly dismissed with a diagni^is of 
menopause unless a thorongh physical examination has been 
earned out 


THE PITOTCARY GLAND 

Physiology — ^The pituitary consists of a glandular portion, 
the antenor lobe and pars intermedia, embrjologically denved 
from the foregut by an upward growth from the naso pharynx, 
known as Rathke’s pouch, and a nervous element, the postenor 
lobe, consisting of a downgrowth of neurogbal tissue from the 
diencephalon 

The anterior lobe is composed of cells, 50 per cent of which, 
the chromophobe cells, contam no granules, and therefore 
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probably produce no active principle Of the remainder, the 
chromophd cells, three quarters contam acid staiomg granules, 
the eosinophil cells, while coarse basophilic granules are found 
on the rest, the basophil cells The chromophil cells secrete 
directly into the vascular sinuses which they Buiround At 
least BIX endocrine activities havo been ascribed to the anterior 
lobe These are — 

1 The growth hormone, whicli is secreted by the eosmophil 
colls and regulates skeletal ^owth 

3 The Qonadolrophio factors, which control the functional 
activity of the ovary and testis Two types of extract 
are at present available 

Ghorionxc gonadotroplua derived from the placenta 
and from the imne of pregnant women It is 
the presence in excess of this factor in pregnancy 
urine winch forms the basis of the Aschheim 
Zondek and Fnedraon tests for pregnancy 
Injection of „Buch unne produces precocious 
development of corpora lutea m infantde mice in 
the former test, and induces ovulation m the adult 
rabbit in tlie latter 

Seruvi gonadotrophin extract from tho blood serum 
of pregnant mares This induces foUicular matura- 
tion and spermatogenesis m infantile animals 

3 The thjToirophxc hormone which controls tho activity of 

the thyroid gland There is experimental evidence to 
show that continued injection of thyrotropluc extracts 
results in the development of an anti thyrotropbic 
principle, which may cause atrophy of the thyroid 
gland with lowering of tlie basal metabolism 

4 Prolactin, which stimulates tho secretion of nuUv from 

tho mammary glands 

5 The adrenolrophic hormone, which controls tho activity 

of the adrenal cortex 

6 The diabetogenic prmciple, which antagomses tlie effect 

of insulin, and the leJogemc pnnciple, which facihtates 
tlie conversion of fats to liver glycogen with a tendency 
to the production of ketoaia 

Tlio para mtermedia is usually described as belonging to 
tho posterior lobe It consists oS a tiun strip of tissue composed 
of layers of basophil cells, sunilar in structure to those of tho 
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antenor lobe Its secretions pass by •way of the pars nervo^ 
into the cerebrospinal fluid of the third •ventricle It is probable 
that interference mth this path by lesions m the postenor 
lobe, the pituitaiy stalk or the oveHying hypothalamic region 
maj give nse to disorders of fat, carbohydrate or water 
metabolism, leading to obesity, lowered sugar tolerance or 
diabetes insipidus The pars intermedia secretes two hormones 
One of these, vasoprtssxn, stimulates smooth muscle, producin*^ 
constriction of the capillaries, peristalsis of the mtestmes, and 
contraction of the muscle surrounding the mammarj ducts, 
resultmg m the expression of previously secreted m6l. — 
galactogogue effect It also inhibits the flow of urme The 
other, oxytocin, stimulates utenne contractions Commercial 
extracts of the postenor lobe such as “ pitmtrm ” contam both 
the factors, which are also separatelj available under such 
trade names as “ pitressm ” (vasopressin) and “ pitocm ” 
(oxytocin) 

AnEVOStATA OF TITE PlTUITAKY 

The commonest tumour of the pituitary is au adenomatous 
proliferation of cells of the antenor lobe Such adenomata may 
be chromophobe, eosmophii or basophil 

1 Chiomopbobe Adenoma -^mce the chromophobe cells 
produce no endoerme secretion the only disturbances resultmg 
from a chromophobe adenoma are due to pressure on neigh 
boiuing structures Thus the remaining cells of the anterior 
lobe may be compressed, as indicated bj the development of 
such symptoms as amenorrheea or impotence The tumour 
may encroach upon the boundanes of the sella turcica, showing 
radiographic evidence of generalised enlargement of the pituitarj 
fossa or erosion of the postenor chnoid processes » It maj 
enlarge upwards and burst through the diaphngma sellas, the 
moment of rupture frequently bemg associated with intense 
headache and involve the overlying structures Thus the 
fibres of the optic nerves which carry impulses from the nasal 

ViM> 'vtK'HiSi chiasm.?. 

from pressure and lead to bitemporal hemianopia {vide p 877) 
Signs of increased intracranial pressure may develop and an 
attempt should be made to remove the growth Other supra 
‘JcUar tumours u Inch may give nso to similar “ neighbourhood 
symptoms are tumours of the pituitary stalk and o^sts of 
Rathke’s cleft and tumours arising m embrjomo rests of 
Rathke’s pouch, which are known as cramo pharyngiomata 

2 Eosinophil Adenoma — ^Wlien the tumour develops before 
the epiphjses have fused there is a generalised skeletal over 
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growth with the production of gigantism Tliere is Beldom a 
proportionate increase of muacular strength, and the pituitary 
giant IS gcnerallj dumsv, feehlo and readily fatigued Eevelop 
ment of tho adenoma m adnlt life leads to the condition of 
acrcmegalt; The onset is usually insidious Thickening of 
the soft tissues is as mucli responsible as actual changes in 
tho carpal and tarsal bones jind phalanges for tho characteristic 
enlargement of the ei-trermties The fingers become clubbed 
and the hands increase in breadth, giving them a spade hko 
appearancse The gradual changes in the facial appearance 
finally render the patient unrecognisable to any friend who has 
not seen him since tho onset of the disease The malar bones, 
the nose, and the lower }aw become unduly prominent The 
lips and tongue are coarsely thickened The voice becomes 
rough and deep owing to thickening of the vocal cords and 
enlargement of the lar^mx There is a generalised enlargement 
of all the viscera — splanchnomegaly The appetite may be 
voracious and constipation a troublesome symptom Thirst 
and polyuria are sometimes observed Commonly there is a 
lowered carbohydnto tolennce with transient glycosuria 
Usually tho sexual functions are ultimately depressed with 
omenorrhma and virihsm m tho female and impotence and loss 
of libido in tho male Should the tumour increase greatly m 
size, tho pituitary fossa enlaces and ‘ neighbourhood ” 
sjmptoms appear Surgeiy may bo indicated if those become 
severe Some success has been achieved by deep X ray 
tliorapy, particularly m relieving headaches and the constnction 
of the viAual fields No endocrine preparation has been found 
elTcctive The discn'io usually runs a prolonged course and the 
sauiiptoms are seldom incapacitating or distressing 

Basophil Adenoma {Gushing’s Syivlrome) — Unlike the 
other tj pcs of pituitary adenoma tlu® tumour is usual]} small 
and intrasellar and does not give nse to pressure symptoms 
It most commonly occurs m young adults or in early middle 
ago It afTccts women three times as often as men The 
^ndromo is chuTaetensed hy bwth metabobe and ewdecnwe 
disturbances Tlie apjietite is ravenous and tliere is excessive 
thirst and polyuria Sugar tolerance is lowered wnth i^er 
gUcffimia and gljcosuna m some cases Obesity of the face 
ne’ek, and tnir^, especially of the lower abdomen, is strilving 
and may develop rapidly Abdominal 8tna3 appear, but, unlike 
those which follow pregnancy, they are purple m colour and 
do not fade Extensive ecchymosia are to be seen on the arras 
and legs and alarming bruises result from tnvial injuries 
Eractures of the long bones occur from msuflicicnt uause, and 
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there IS frequently osteoporosis of the upper thoracic vertebras 
giving nse to kj^phosis The blood pressure is raued and maj 
be extremely high Headaches, vigual disturbances, and 
suffocative attacks are fairly common The patient presents a 
plethoric appearance with polycytluEmia Men suffer from 
impotence In women there is amenorrhcea with virilisra, 
hirsuties, acneiform skin lesions and acrocyanosis 

The syndrome may be difficult to distinguish from adrenal 
■vinhsm, and m every* ea«5e that has come to autopsy" there 
has been sonje evidence of mcreased adrenal cortical activity 
and m many on adrenal tumour has been found In some 
cases there has actually been no evidence of a pitmtarj adenoma, 
but m these ca=es as m all the others a characteristic hyabno 
degeneration of basophil cells has been found Treatment is 
disappointmg and transient m its effect It consists m efforts 
to check the excessive activity of the ba-sophil cells either by 
courses of deep X my thempy to the pituitary gland or by 
admmistration of large doses of cestrogens Surgical removal of 
the glimd has been attempted in a few cases, but it is on heroic 
proc^ure which if successful sometimes leads to symptoms 
of pitmtary deficiency such as are seen m bimmonds’ iscase 

PlTUITABY iNSUrnCTESCY’ 

1 Simmonds' Disease — This condition develops os the 
result of a destructive lesion of the pituitary gland, always 
mvolving the antenor lobe, and sometimes affecting the 
postenor lobe as well The incidence m females is ab6ut twice 
as great as in males, and the syndrome frequently foUous 
pregnancy , post partum hjemorrliage, or abortion It is due 
to loss of the stimulatmg influence of the pituitary on all the 
endoenne glands The most stnkuig syTnptom is the extreme 
general emaciation This is associated -with muscular weakne^ 
The skin becomes dry and wizened and lo'*es its pigmentation 
The teeth and hair rapidly fall out, and one of the characteristic 
features of the climcal picture is the complete absence of the 
axillary and pubic hair There is a loss of box desire a&'^ociated 
with impotence m the male and amonorrhoja and sterihtv m 
the female The basal metabobc rate is usually very low, read 
mgs of — 60 havmg been recorded Tlie temperature is sub 
normal and the patient is senilti\c to cold Tlio blood pressure 
IS always below normal Constipation is the rule, and attacks 
of abdominal pam and vomiting have been described The 
abdommal viscera are usually abnormally small (micro 
splanchma), m contrast to the condition found m acromegaly 
The patient may develop a psy chotic state not imlike Korsakow's 
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sjTjdrome Destructiro lesians of the pituitary ina^ of course 
occur before puberty producing a cbnical picture similar to 
Sinunonds disease At this age the condition is kjio^n ns 
protjtna Ihe disease is mually but not necessarily rirndh 
fatal 

Such anterior pituitary or anterior i«tuitar> like prcpaia 
tions ns aio available may be used in treitment Weakly 
potent extricts of the whole anterior lob© growth hoimone 
prcpirntions Jini'dl^ as \et emerging from the evpenmental 
stage as well as chononic and scrum gonadotrophins rna^ *be 
employed but they aro seldom inoie thin tcmiioranljr 
efficacious Ihcse o\trncta iro ineffective mouth and must 
bo given by intramuscular injection 

2 Pituitary Infantilism — Phis condition winch occurs 
during childhood is seldom fatal and httle opportuiiitj has, 
been afforded for e\ irmnation of the pituitarv after death 
fhero IS a general retardation of skeletal and boclilj growth 
and the patients remain dwarfed but not defonned IJie soMial 
functions may also fad to dciclop There is no mental ret ird i 
tioii nor do the patients become obese as is tlie casern FriJlilich s 
syndrome Tlio facial appearance mvj later become 2 >re 
maturely old and tlie skin wrinkled A few cases ha>e been 
tre ited inth an ©S 2 >enmental grow th hormone preparation and 
beneficial results have been reporte<l 

DisoftDERS Related to tkl PrrniTAEY and 
Hypothauamus 

There is a group of conditions usuaUj- described as bemg 
duo to pituitary deficiency m which the lesion probably hes 
anyivhere on the path between the pituitary and the thml 
ventricle i c in the antenor or posterior pituitarj in the stalk 
m the hypothalamus or m the nucleus supra opticus The 
commonest of the diseases belonging to this group are Frohlich s 
Syndrome and Diabetes Insipidus 

I Fcahhch s Sfadeanxe (DffsirapAtce Adtposo Gentialts] — 
Th© onset of the disease commonly occur* between the ages of 
eight and ten and is comparatively sudden bemg marked by 
a rapid mcrcase in weight which is often accompanied by 
a cessation or slowmg of skeletal grow th The disease maj or 
may not bo due to a pitmtary tumour and X. ray evidence of an 
enlarged pituitary fossa or calcification of a cranio pharyngioma 
may bo found In those cases nhicdt arc not due to an organt 
lesion of tlio pitmtarv spontaneous improremeiit m ly occui 
after pubciiy and it is possible tliat they i-cjiresent a com 



280 DISEASES OF THE DUCTLESS GLANDS 
paratne fiwctional failure of the pituitary at a tjrae o 
wJjen nonnal]> a great strain is placed upon it The cone 
maj also appear for the first time in adult life 

In the male child the penis is small and tlie it 

undeveloped and maj be undeacended The fat is h 
deposited around the pelvic girdle, the upper p irt of the tli 
the lotrer abdomen, and the breasts, giving the patieni 
general appearance of a female rather than of a male 
fingers arc long and tapenng, m contrast to the spade liko li 
of acromcgalj The blood sugar tolerance curve may sir 
dimimshed rise in the blood sugar level even after the mge 
of verj large amounts of glucose, and whereas some no 
pcr=oi^ pa's? sugar m the unneaftcra dosc of 200 grm of glu 
a patient nath FrOiilith s syndrome maj be able to take 
grm vnthout the production of gljcosuna Diabelea in'sij 
IS occa&Jonalli an associated condition Often the subjec 
the di«eaoc arc intcilectuaUv bnght and do ucll at school 

The outlook m cases of rrohheh’s sjmdrome will natu 
depend on whether a tumour is present If this is 
‘ neighbourhood ” ^mptoms may develop and require i 
by operation I\*hen the disease is due simply to pitu: 
hjiioplasia or hypothalamic involvement the patient may 
for years hut owing to the obesity is prone to die 
intcrcurrent infections 

As regards treatment, the available gonadotropluo prej 
tions are sometimes effective but must always be givet 
injection, preferably tvnee o week, over a jieriod of moi 
Unless there is clear evidence of overfeeding or lack of* exei 
all attempts to reduce the weight by limitation of diet, masi 
or exercise usually prove futile, and probably mflict unnece^ 
hardship on the patient If a tumour of the pituitary is 
cause of the symptoms a radical operation or a decompres 
may be attempted 

2 Diabetes Insipidus — In this condition the mam snupt 
are polyuria, thirst, and emaciation The amount of urn 
enormously increased and is usually about 20 pints in 
twenty four hours it » of extremely low specific grantv 
free from both albumen and sugar The patient is n 
inconvemenced by frequency of micturition both by da\ 
mght Sometimes the appetite is excessive, and natiu 
very large quantities of fluid have to be taken m orde 
avoid dehydration 

Occasionally the disea^ has been found to occur in fami 
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Tiie condition may liwifc for many years without fatal effects, 
and treatment by extract of the posterior lob© is often effective 
Subcutaneous injections of pituitnn produce a marked diminu 
tion in diuresis, whioli lasts for six to twelve hours Tor 
effective treatment it is usually necessiry for the patient to 
have two injections a day of to 1 c c of the extract Such 
doses may, however, produce unpleasant symptoms due to 
mtense peripheral vasoconstriction and intestinal peristalsis 
Unfortunately, oral adrainistratjon, either of the extract or of 
the dried glands is cjomplotcly without effect A dned powder 
of the posterior lobe may bo used as a snuff and is effectively 
absorbed This form of treatment has the advantage that 
^mailer doses may be given at more frequent intervals If 
the diuresis fails to react to injections of extract thp lesion is 
probably in the hypothalamus rather than m the pituitary 
itself 

Tho polyuria m diabetes insipidus is due to a failure of 
the epithelium of the renal tubules to reabsorb chlorides 
and water If, therefore a drastic restriction is imposed 
on the chlondo intake diminution of the volume of urmo 
results 

The disease is readily distinguished from diabetes meUitus 
by the glycosuria m the latter Ciironio interstitial nephritis 
may produce marked polyuna and frequency, but albumumna, 
a raised blood pressure, and cardiac hypertrophy will decide 
the diagnosis In hysteria, polyuna occurs, but is purely 
transient 

P M F Bishop 
J J CONVBEABE 



DISEASES OF METABOLISM 


DIABETES aCELLITUS 

T he tunomit of glucose in tlie blood reimins rcmirJtTbly 
coustant m health} persons, and is expressed either in milh 
grammes per 100 c c of blood or m grammes per tent^ 
When fastmg, the blood whether arterial or \ enous, contains 
between 80 and 120 uigm per 100 c c ( OSO to 120 per cent ) 
Even an hour after large amounts of carhohjdrate it rarely rises 
abose 170 mgm and is usually leas, and witlim twohoursit has 
fallen to the fastmg level 

The relative stabihty of the blood sugar is effected bj tho 
interaction of many factors, which may be considered separately 
1 Thi Pancr€H4 — The mtemal secretion of this organ, 
produced by the tskl4 of Langerhans and known as insulin, 
is the most important factor m the regulation of tho blood 
sugar There is a steady and continuous production of insulin 
by the healthy pancreas, and in addition its output is mcrcasod 
when food, particular!} carbohydrate, is taken Tho exact 
mode of action of msuhn is incompletely understood, but it 
probably renders the glucose m the blood avaiLable for storage 
as glycogen m the liver and the muscles Thus if the output 
of insulm IS insufficieut the blood sugar is mcreased, and when 
it reaches a level of approximately 180 mgm per 100 c c sugar 
pass.es through the kidneys and is excreted in the urine Tlus 
level of blood sugar is usually described as the renal threshold 
When the blood sugar is below the renal threshold tho imiie 
contams no sugar, when it is above it glycosuna is present 
The importance of tho renal threshold is discussed later in 

2 Liier — Tins organ is the mam site not only for storage 
of gl} cogen but for its delivery to tho blood and tissues If 
the hver is removed m an expenmental animal the blood sugar 
rapidl} falls to very low figures and the animil dies in hypo 
gl}camiic convulsions If adequate glucose is uijected intra 
venousl} the blood sugar rises and the ammal recovers rapidl} 
This experimental work on hepatectomised dogs first gave 
the clue to the elucidation of the symptoms of liypogl} ciemn 
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m min (viilc p 300) In clmicnl practice JijT^ogljnMni/i ns a 
result of liver dysfunction is almost unknown as t!ic extent of 
damage to the organ has to involve practically the whole liver 

3 Pifuilar^ Bofhj — Iho hormones produced hy the 
pituitary, especially those of the anterior lobe oppose the 
action of insulin and raise the level of blood sugar Although 
liypcnctivity of the pituitary through its rhahetogenic hormone 
may raise the blood sugar and produce glycosuria it is un 
likely that this gland plays an important part m diabetes 
raellitus 

4 AdrenaU — The mtcmal secretion of the adrenal medulla 
(adrenalin) stimulates the conversion of glycogen m the liver 
into glucose hence the value of adrenalin m the treatment of 
Jiypoglyeaimia [viih p 308) The hormone secreted h> tlio 
adrenal cortex opposes tlio action of insulin and under certain 
cii cumstances may produce hypetgly caimia The part played 
by the adrenals m the cctiology of diabetes is probably small 

5 Thyroxd — Excess of thyroxm aggravates the -severity 
of diabetes and a diminution of thyroid actu ity lovers to some 
extent the level of blood sugar 

Pathogenesis of Diabetes —Although as lias been shovn 
above the hvor and cudocrino glands probably play a part in 
the control of the blood sugar the most important factor m 
tlie development of diabetes is the pancreas* Thus tho 
oxpcnmentnl ablation of that organ produces tho disoaso 
Additional proof is the fict that insulin tho internal soeietion 
of tho pancreas can rectify the metabolic anomalies of diabetes 
It IS true that there arc no constant post mortem findings in 
tho pancreas of diabetics Tho rvsen o of tho healthy pancreas 
hi e that of other vital organs such as tho liver ami 1 idnoys 
IS very great and probably at least seven eighths of tho gland 
must he destroyed before dialictes develops It is not surpris 
ing, therefore that growths of tho pancreas or even more 
widespread lesions such aa acute pancreatitis rarely produce 
diabetes Hccmochroinatosis (vide p 462) alono of diseases 
involving the pancreas almost inviriabfy produces diabetes 

It IS probable that diabetes more often results from one or 
both of tho following factors (i) an inherent insufficiency in 
tho islet tissue or insuhr rescue (») disturbances of meta 
holism winch make additiom) demands on tho islet cells TIio 
first factor, inherent insufficiency in tho insular reserve is often 
inherited and probably accounts for the fiequoncy of familial 
and men! diabetes IJio main disturbance of metabolism 
winch produces diabetes is obesity The majority of diabetics 
who develop the disease m middle or later life have been much 
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oienioiglif thi-? tliroKS an c’ffra Mnin on nil the orgnn-? 
inchuling tlio inncrciH often hvp('rtli\TOi(lism cspemllv 
if long continued nnj produce rlmhctc^ 

Although tho metabolic disturbance in dinbctes meHilus 
ptnmnl} in\olvcs cnrliohjdratc metnliolism the di-scnso at 
nnj rite m its more severe fomis, if untreated interferes uath 
tho metabolism of fnt and protein in addition The abnormal 
breakdown of fats produces an excess of ketone bodies B o\\ 
butyric acid aceto acetic acid (diacetic acid) and acetone 
Their accumulation in tho blood gnes rise to the clinical picture 
of ketosis and diabetic coma (nde p 312) and the} aro al*^ 
excreted in the unno and through the lungs In f.e\ ere di ibctes 
untreated with insulin the patient max excrete far more sugar 
than the amount of carbohydrate taken m the food and tins 
surplus is produced h\ the conxersion into gliicxiso of protein 
ami to a less degree of fat If msuhn and carboJndrate are 
gixcn ketosis is abolished 

Symptoms and Siagoosis of Diabetes Mellitas — In mild 
dnbetessjmptomsmaj lio completely absent for j cars nltliough 
glycosuria max he contmiiouslx present In more pcxero eases 
thirst polyairia and loss of weight aro prominent features 
Tlic irritation of tho glucose in the iinne often causes halamtis 
or pnintus of the ndi^a With severe diabetes and letosis 
tho tongue hccomes drx red and painful and there may bo 
general dehxdration of tho tissues Tho unno contams ghieose 
often up to 'i ])cr cent and ketone bodies may nl<o l>o present 
Although it IS true to sax that all untreated diahetica pass 
sugar it cannot bo nssumwl that the finding of glucose in tho 
unno ncc'cssanly indicates dmliclcs Actuilly thw is verx far 
from tho truth and tnanv patients hnxe hwn subjected to 
unnecessarx hardship by the unxvarranted diagnosis oidiabctcs 
on tho strength of glycosuria alone I)ial>etes can he diagno'^eil 
with ccrtnintx when ixTucnl Hymptonis such as polxaina thirst 
and wasting arc present m conjunction with glycosuria ^\hpu 
tho only grossly abnormal finding is glvcouina a full invcstig v 
tvmx xscsiscntuxl The point at issue can bo scttletl with ccrtaintx 
b\ tlie Uoo>l-fiugar tolerance curve Tfic patient nhoidl haie 
been taking a normal mixed diet for Komo daxs xrithout restne 
tion of carbohydrate Having eaten no hrcakfist lie imptics 
Ills Madder and has a blood sugar estimation done fliis 
gixcs the fasting blood sugar level Ho then t ikes '>0 mpn of 
ghicYisc ihs.sohe<l m approxinialeH 100 cr of lenl water 
tlxvourcil with lemon X iirther blood sugira are dnno at half 
hourlx intervals for two and n half liniin? A normal j)cr*on 
wall have n fasting hlowl sugar ranging from 80 to 120 mgra per 
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300 oc, tthilo tlififc in a dinbetio «ill toml to ho consulcraWi 
hifjhor In fact a fisting blood sugar of over 130 mgm is pre 
siimptirc ovidencc of diabotos Diabetic and normal blood 
sugar tolerance cuncs arc sliown in Fig 5 It will bo noted 
tlmt in the normal person though the blood sugar may nse 
to 170 mgm or even over in the first hour after the uigestion of 
glucose, It falls rapidly and withm one and a Imlf to two hours 
)t IS down to or below the fasting level A diabetic, hOuevci, 
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behaves very chilerently The rise of blood sugar is \er3’ 
prolonged and at the end of two hours it has quite failed to 
appro-^imate to the fasting level, and, at any rate, in diabetes 
of moderate seventy it may remain very bigli for hours While 
the blood sugar is above the normal renal threshold or “leak 
point,” which IS usually about 170 mgm , sugar is present in the 
unne 

In so called renal gJt/C4>snrta glucose passes through the 
kidneys at blood sugar levels well b6low the normal leak point 
In such cases, altlioiigh sugar may l>o more or le&s constantly 
present m the urine, tlie blood sugar curve is pcrfoctlj normal 
Renal glycosuria produces no saniptoms and emails for no 
treatment 

A further group of cases has boon described by Slnclean 
under the term “ lag curve ” An example of this is given in 
Tig 6 It will be observed that the blood sugar rises rapidly 
fo a point much in excess of the normal, but the fall to normal 
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IS eqinlly nbnjpt nnd w cormplctc witliin t^o hours Sugir i"? 
passed in tho iinnc during the period ulien the blood sugar 
lo^cl 13 nbo\e the normil renal leak point Jracican suggested 
that there is a dcHj or lag in tlie action of tlie sugar storage 
meclmnism but tlie rapid n«50 m blood sugar is more probably 
duo to rapid absorption from the intestine in persons uhosc 
stomachs emptj unusunll} fast Glycosuiia of tlie lag 
curve’’ tjpo is not uncommon following gastro jejunostomj 
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Fro C — Lag Curve 


None of the symptoms of diabetes are present and there docs 
not appear to bo an^ special habihtj to develop the disease 
Occasional urine examinations and blood sugar estimations 
should bo earned out m order that early warning of nnj change 
m the tjpc of gljcosuna maj not be overlool ed 

Transient glycosuria is not uncommon in healthy persons as 
the result of excitement such as a life insurance examination 
Cannon and Fiske found that out of twenty five members of 
the Harvard Universitj football team no fewer than twelve 
had glycosuria after the Harvard leram Yale match That 
excitement and not exertion was responsible is proved b> tho 
fact that five out of tlie twelve who liad glj cosuna were actmg 
as reseia es and did not actually take part m tho game Such 
glycosuria is purely temporaij and is due to stimulation of the 
suprarenals A head injury or generalised convulsions such 
as epilepsj may lead to similar transient glycosuria 

Examination of TJrine for Sugar and Ketones — This is of 
such pai amount practical importance that the details of the 
tests are summansed bneflj below — 

I Fehhngs Teal — Equal amounts of rehliiigs solution 
and unne are boiled in separate tost tubes and while boiling 
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aro mixed. The mixture brought back to boiling point 
momentarily. If sugar is pre^seut the brjuid becomes turbid 
and the colobr changes io green or red. Folding’s solution is 
reduced to some e.xteiifc in a concentrated urine by creatinine 
or uric acid. » 

* 2. Benedict’s Test !- — ^Eigbt drops of the urine aro run into 
a clean test tube and 5 c.c. (one tcaspoonful) of Pcnedict's 
qualitative solution added. The mixture is then boiled for 
two minutes. If sugar is present the solution becomes turbid 
and changes colour to green, yellow, or red -according to the 
quantity of sugar present. 

The fact that the reducing body is glucose can be proved 
by tlie preparation of an osazone or by fermentation tests with 
yeast. 

Tests for Ketone Bodies , — These are most important, as from 
the point of view of treatment the presence of ketones is even 
more important than is that of sugar. 

1. Jiothera's Test . — ^About 10 c.c. of urine are saturated 
with cij'stals of ammonium sulphate, and a few drops of a 
freshly prepared solution of sodium nitroprusside added. The 
solution is then made alkaline with strong ammonia. A purple 
colour develops if ketones are- present. 

2. Oerhardt's Test . — About 10 c.c. of the urine are placed in 
a test tub© and a 10 per cent, solution of ferric chloride is added 
drop by drop. A white precipitate of phosphate forms and 
tedissolves, and if diacetic acid is present the colour of the 
solution becomes red. 

Rothera’s test is very delicate and unless the purple colour 
is deep and 'develops rapidly, it does not necessarily indicate 
a dangerous ketosis. A strongly positive Gerhardt test, on the 
other hand, is a danger signal. If the patient has been taking 
aspirin or salicylates, the urine becomes purple or violet in 
colour with ferric chloride, wluch may obscure the red colour 
due to ketones. The Rothera test is unaffected by these drugs. 

Complications of Dialietes. — These are nuraerou.s and 
important. In fact, since the advent of insulin diabetic com- 
plications are more potent factors in morbidity and even in 
mortality ■ than the diabetes itself. Diabetic coma is dealt 
w'itli elsewhere {vide p. 312). 

1. Bails and Carhuncles . — These arc relatively common, 
especially in jnild untreated diabetes. In all such casc.s the 
urine should be tested for sugar. Large carbuncles are always 
especially dangerous in diabetics as they may precipitate 
ketosis and coma. 

2. Peripheral Neuritis . — ^Xhis is described on.p, 938. 
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*1 GauQTcnc — ^Elderly diabetics are specnlly prone to 
develop gangrene of the toes or feet Tins serious complication 
IS % erj rare before tlie age of W and except m the verj aged 
it seldom is seen until five or more jears after the diagnosis of 
diabetes has liecn made Diabetic gangrene is aln ays associated 
uith atheroma of the xessels but this is liable to occur at an 
earlier ago m diabetic than m non-diabetic patients 

Iherc are t«o factors which lead to gangrene in dinhctiea 

(1) irapainnenfc of the b!oo<I supply owing to arteriosclerosis , 

(2) diminished resistanco of (babctic tissues to trauma and 
infection The extent to niuch the circulator) factor is 
operative maj be judged from the presence or absence of pulsa 
tion in the dorsalis pcdis and posterior tibial ortenes Pam is 
often ver\ severe and the gangrene may be moist or dry 

The decision as to whether amputation ls necessary is often 
a very difficult one If the gangrene is spreading rapidly, and 
no arterial pulsation can be felt, immediate amputation is 
rccimred W ben, bon ever there is much infection of the tissues 
and particiilarU nhen undmned pus is present, more con 
Bcrvativo measures are justifiable Collections of pus should 
bo drained and the uound irrigated with DaJons or other 
nntiacptic solution It is irequent}) found that healing maa 
take place m a few months, particular!) if the diab^es la 
controlled uitb insulin Persistent and severe pam asaocmtetl 
with gangrene w an indication for early amputation 

4 Pulmonary Tuberculosis {iitJe p 315) 

5 Ocular Complications — Cataract is common m elderly 
diabetics as is diabetic retinitis, especially in artenosclerotic 
patients 

0 Xanthochromia and Xanthoma Diabeltcorum — ^Xantho 
chromia is a jellomsh discoloration of the skm especially on 
the face and palms of the hands It is due to carotene and 
lipoclirome pigments Its occasional appearance m diabetics 
is probably ilue to laige amounts of vegetables m the diet 

In xanthoma diabeticorum numerous bright yellow tumours 
appear on the skin There is usually a high blood cholesterol 
The condition is eluefly seen m seaere diabetics 

Types of Diabetes aud ftognosis —Diabetes ma\ appear in 
every grade of seventj from n sjauptomlcss glycosnna to a 
fulminating type of the discat® m wluch coma is the first 
symptom Speaking generallj the younger the patient the more 
severe and acute the diabetes though this is by no means 
invariably true On the whole familial and hereditary diabetes 
tends to be mild or moderate tn severitj The great majonti 
of diabetics can be njamtiined m perfect health and vigour 
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l)j insnlin nnrl durjng tho ixist t^ienfc) ycnrs ns n resiilf; of t}io 
dwco^ erj of msuliii diabetes has boeomc n iiuisnnco rather 
than fiti meipacity NetxIIess to say, except in its milclost 
forms, tho prognosis of tho disca«?o depends almost entirelj on 
the patient Consistent disregard of either diet or msnlin xmII 
lead to serious deterioration or even death , Diabetes in thildren 
IS described on p 310, as are the effects of pregnanej (tirZe p 
315) 

Diabetes m elderly persons is usually benign in its course 
and seldom calls for more than qualitative dietetic restrictions 
If associated with arteriosclerosis gangrene (tnr/c p 208 ) may 
bo a dangerous complication 

TREATMENT OF DIABETES 

In the treatment of diabetes, either with or without insuhn, 
four general principles must be fuldllea 

1 The patient must bo given a diet which is adequate m 
calono value to enable him to carry on a useful and active life 
and yet avoid over nutrition Though occasional gljeosuria 
IS inevitable the pa«ising of large quantitic** of sugar must bo 
proa ented 

2 His diet must be so balanced m regard to content of 
protem carbohydrate and fat that be does not develop ketosis 

3 Tho diet must be so arranged that it conforms as closely 
as possible vrath that of normal individuals * 

4 If treated ivitli msuhn the dosage must be regulated to 
avoid 80 far as is possible both hyporglyc'cmia and insuhn 
reactions (tnife p 300) 

As regards the first of these pnnciples, it is obvious that the 
calono requirements of individuols must vary widely, depending 
on their age, sex, size, and occupation Infants and children 
require diets of a relatively high calono value to allow for 
growth, as veil as for the normal metabolic requirements 
Women need about 10 per cent fewer calories than do men 
With Increasing age caloric requirements decrease Fereons 
engaged in heavy manual work require larger diets than those 
m sedentary occupations Tho terms ** basal ” and “ mam 
tenanco ” diets arc often used A basal ’ diet is one which 
will provide an adequate number of calorics for a person at 
complete rest , a ‘ maintenance ’ diet is one containing 
sufficient calorics for an ordinarj active life A “ nlamtenanco ’ 

• War t me rMtncUonB have »ncrp«cd d tfcult oa of d ct for riiabot PS lali nta 
arcs advised to JO n t1 0 I) alwUc Awoc at on Baker Strvet I/mdon W I The 
Association puWisJics s journal ot gnst rnlir® to d abetlcs partjcularJj’ during war 
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diet contains about 30 per cent more calories than a " basal 
diet From a practical point of new, however, the “ mamten 
ance diet is, of chief importance, as the diabetic must be able 
to lead a life of unrestricted activity For adult patients it is 
generally sufficient to allow V* to 40 calories to each kilo of 
body weight Thu? between the ages of tnentv and fifti the 
following figures mav be regarrlwl as adequate for an onlinan 
•sedentary life calling for no manual uork — 

Ueght. Caloric Reqnireineata, 

10 stones 2 500 

11 „ 2 800 

12 „ 3 100 

For female patients about 10 per cent of the calories mav be 
deducted The calonc requirements of chiklren are discussed 
elsewhere (tide p 310) 

Needless to sa3 the nutritional state of the patient will 
liave an important bearing on the calonc content of the diet 
If the patient is emaciated the diet must be relatively high 
whereas in a diabetic already much overweight a lower diet is 
advisable As a check upon the caloric value of the diet n 
careful record of the patient's weight should be kept from 
week to week A steady and continued increa'sc in weight, 
except m emaciated persons, is most undesirable, while a 
steady loss of weight indicates m most cases that the diet 
IS too low 

The second general principle is that the patient should 
be given a diet on which he does not develop ketosis 
Fortnnatelv with the aid of insulin it is now possible to 
allow every diabetic sufficient carbohydrate m relation to 
the quantity of fat m the diet to prevent the formation 
of ketone bodies 

The amount of protein m the diet must be adequate to 
replace the constant breakdown of tissue protein This should 
be m adults at least Igrm ofprotemtoeachkiloofbody weight 
Probably no harm is done if this is increased somet\hat 
especially m those leading active and energetic lives but it 
should rarely exceed 100 gnn High protom diets tend to 
render stabilisation with insulin difficult With children and 
adolescents proportionately larger amounts of protem are 
required to allow for growth (tide p 311) 

The carbohydrate content of the diet necessarily vanes 
with the age and sex of the patient but for an adult who is 
leading a normal active hfe not less than 150 grm should bo 
allowed, and it is probably preferable in most cases to give up 
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to 180 grm Sloro than this can rarely bo talien except with 
insulin (vide p. d04) The amount of fat aliened to a diabetic 
depends on the caloric requiromonts, but high fat diets nitli / 
a relatively low carbohydrate content are both luip datable,/ 
expensive, and tend to produce ketosis 

The third general principle m the construction of a diabetic 
diet 15 that it should conform as closely as possible to the 
type of diet eaten by healthy persons This not only saves 
expense and trouble m the household, but it enables a dnbetic 
to play Ins part m social life and prevents the development 
of an inferiority complex Special diabetic foods should nc\ ei 
bo necessary 

Bearmg in mmd what has been said above, we may now 
proceed to consider the treatment of patients suffermg from 
diabetes However obvious the diagnosis may be, it is most 
important to make a thorough physical examination before 
the institution of treatment This may reveal the presence 
of other pathological conditions such as tuberculosis, arterio 
sclerosis and heart disease, cholecystitis or gall stones, focal 
sepsis in teeth or tonsils, all of which have a bearmg on the 
treatment of the diabetes 

Needless to say, the Une of treatment to bo adopted in 
individual cases will vary with the seventy of the disease, and 
the first question which usually needs decision is whether the 
patient should start on insulin at once, or whether dietetic 
treatment alone should bo tnod to begin with Tiiere are four 
indications for startmg msuhn immediately (i) coma or 
mcipient coma, (u) the presence of considerable ketosis os 
mdicated by a positive Gerhardt test (tide p 297), (m) com 
phcations such as phthisis or the necessity for a surgical 
operation, (iv) emaciation, where the patient obviously requires 
a high calonc diet If none of the above conditions are present, 
it 13 usually justifiable — except perhaps in infants and children 
— to test the patient s reaction to undcrniitrition diets 
Starvation is never necessary, as it not only submits the patient 
to unneccssaiy hardship, hut it also often produces ketosis as 
the patient during starvation is really hving mainly on his ow n 
body fat Below are given three test diets containing respec 
lively approximately 050, 1,200 and 1,650 calones In all of 
them the fat is sufficiently restricted to inhibit ketosis The 
patient should be first of all placed on No 1 diet, and its effects 
noted on the excretion of sugar over a penod of five to Be% en 
days If on this relatively low diet, sugar does not either 
disappear or become veay greatly dimmished, it is obvious 
that msuhn will be required During the period of the test 
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specimens of iirmo should bo obtained four times a daj and 
the results carefullj recorded on a chart such as that on p 303 
Such a chart enables the progress of the case to bo seen at 
a glance 

If on diet No. 1 the patient becomes sugar free ho ma\ he 
put on to No 2 and later No 3 provided he remains sugar free 
I.atcr the diet maj be built up mth further gradual addition? 
of carbohydrate and fat m equal amounts until an adequate 
maintenance diet is reached It is important that tho cirbo 
hj tlrate m the diet should bo more or less cv only distributed 
throughout tho day 

Quite apart from the dietetic treatment of diabetes, careful 
attention must be paid to the general health of tho pitient, 
particularly as regards focal sepsis In tho presence of an 
mfection insulin, both endogenotu and exogenous, uorks 
inefficiently Tho teeth sliould be X-rayed and any wlucli 
may be septic removed If the tonsils slioa signs of chrome 
infection tonaiUcctoun should be performed Elderly diabctir^ 
should pay particular attention to tlie feet ; these should be 
u ashed daily, carefully dned, and spnnUed uath bomcic 
pouder Shoes must bo largo and not rub the toes Neglect 
of these precautions increases the hahihty to gangrene The 
bowels should lie tept open regularly Mental uorry and 
anxiety must bo avoided Although it is never justifiable to 
proim«e a cure, it may be pointed out that diabetics who adhere 
carefully to the instructions given to them may hve a practically 
normal and useful life for an indeBnito period 


DIABETIC TEST DIETS 

APPROXISIAIE FOOD CONTENT 


ProUta “Ogna 

Cubc>bTdr*t« SO „ 
Fat 40 „ 


BreaJdut 

Tomatoes 
2 ct. 

1} at- bread 


IVotein TOgrm 

Carbohvdrato t>0 „ 
Fat CO „ 

CtJaaes i.SOO „ 


BraUiti 

} grape fnut or 1 ■mail 

ItgS ^ 

1 oz. bacon 
Tomatoee 

2 oz. Bilk 
1 02 . bread 


So 3, 

Protein TSgrs. 

Carboivydrato 100 « 
Fat 95 .. 

CilcnM JAO « 


BreaUasl 

1 oz. oatmeal (dry wtijtll 

2 oz mam 

1 rgs? 

I{ oz bacon. 

Tomato^ 

I oz. bre.ad. 
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liunch 

3 0* meat or fish 
Greea vegetablea (5 per 
cent group) 

1 email orange 


Loneb 

3 02 meat or fish 
Qreen vegetablM (5 per 
cent group) 

J 02 chwae 
1} os bread 


Ltmch 

3 oz meat or fisb 
Green vegetables (5 poi 
cent group) 

J oz cheese 
3 J oz. bread 
^os hafier 


Sapper 


Sapper 


Supper 


Clear soup 
3 or meat or fish 
Green Vegttahtes (5 per 
cent group) 

3 oz potatoes 
1 02 cheese 
1} or bread 
Coffee (blach) or tea 


dear soup 
3 oz meat or fish 
Green vegetables (5 per 
cent group) 

3 O'' potatoes (boiled) 

1 smalt orango 
1^R8 
Coffee 
1 oz cream 


Clear soup 
3 oz meat or fish 
Green vegetables (t 
cent group) 

3 oz potatoes 
1 small orange 
Irgg 
Coffeo 
1 oz cream 


i\orzs — The vegetables and /rmts m tho 6 per cent group (tide p 503) ms» 
bo taken as desired as their fool value w low All other food shoull be carefully 
weighed until tho patient has becomo experienced la estimating weigbh Cffanr 
soup toa coffee, have no (ood value and ma^ bo taken as desired Ko alcoholic 
beverages and no speciald abetic foods may bo ULen without tbo doctor s permission 
When fish u taken instead of moat ) oz of butter may be added 


VBINE CHART 


The urine should bo tested foor times daily with Benedict e i^Uahtativo solution 
(tide p 297) and the rcsalta charted ns foUo'wa — * 

Bliio and clew O 

Gnren and turbid + 

TeUow and turbid +*l~ 

Red brown and turbid -M'+ ^ 


iDSUlla 

Xiate, 

Feb 

Earlr 

ItoTcmg 

‘‘pcdniea. 

Keen 

Speeimru 

earn 

^pedmeti. 

toorv 

xpeetmeu 

hotel 

5 

5 

Ist 

+ + 

+ 4-4- 

++ + 

4 + 4 

Rothera + 

ID 

6 

2nd 

+ -h 

+ 

++ + 

44 

Rothera + 

30 

30 

3rd 


4 

4+ 

4 

Rotbora — 

16 

10 

4th 

+ 

0 

+ 

+ 


16 

Lii 

6th 

0 

0 

++ 

0 


16 

16 

6th 

0 

0 

+ 

0 

1 

Reaction 11 30 Pii 
) 02 sugar taken 

IS 


rth 

0 

o 

O 

o 
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Insulin Treatment — Insulm is now available commercnllj 
in two forms, (a) soluble insulm, which is an acid solution of 
msulm hydroclJonde with a mayim tim action withm two to 
four hours after mjection, and (6) zinc protamine insulm, an 
alhahne suspension, which acts much more slowly (nde p 303) 
Insulm IS Standardised m umts by its effect m lowering the 
blood sugar m rabbits Soluble insuhn is supphed com 
merciallj m three strengths, 20, 40, and SO umts in each cubic 
centimetre These strengths are often described as “ smgic,” 
“ doable ” and ‘ quadruple ” As a rule with do<^ up to 
about 12 umts ‘ •angle ’ strength insuhn is used and with 
lai^r doses one or other of the more concentrated vanetien 
On decidmg that msulm is necessary, the best plan is to start 
with two mjections of 5 umts each, one given half an hour 
before brealJast and the second half an hour before supper 
The patient is put on an approximately basal diet — No 3 test 
diet IS usually adequate for the average adult If the patient 
IS under observation m a hospital or nursing home, it is safe 
to mcrea«e the insulin by daily additions of 5 units, the first 
mcreace bemg made m the morning Thus on the first day 
the patient t^es 5 umts morning and evening, on the second 
day 10 umts in the morning and o m the evening, on the third 
dav 10 umts morning and evening on the fourth da^ 15 umts 
in the morning and 10 m the eyemng If the patient is under 
treatment at home it is safer to increase the dosage more 
gradually As stabilisation proceeds the dosage of insuhn will 
have to be regulated according to the time of day that glj co 
suna or hypoglycjenuc reactions occur In a few cases a third 
do^«e of solnble insulm may be necessarj before lunch If 
there is considerable ketosis the mitial do^es of insulm should 
be larger and the amount of fat m the diet should be reduced 
by 50 per cent 

When an imcontrolled diabetic is brought under the influence 
of insnfm there is often a sadden alteration in the eyesight, 
which maj render readmg difficult This is due to refractive 
ehaj^gesju tie Jens JKndtjr^Brun chaqges jn the water balance 
of the body The vision rapidly returns, though new glasses 
may be nece^^sarv 

Occaeionall^ allergic reactions develop at the site of injection 
forming red and indurated areas, which arc sometimes tender 
T1 icm 5 usualh cea'm to occur after a few daj s If thej do not 
a change of the brand of msulm to one made from a different 
ammal, cj pig may be cffectne 

\Vbilp. stabilisation on msulm is bemg carried out the unne 
should be tested four tunes a day and the results carefully 
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charted Increafces in insului are controliecl mainl} by the 
urinary sugar ^Vl^en this disappears or becomes very small 
m amount the dose of msulm should be increased very gradually 
Blood sugar estimations nro of littlo value nhil6 tho urine 
contains sugar, but ^hen this has disappeared, they help to 
control treatment Tho blood should bo drarra cither shortlj 
before the mommg or c\ ening injection of insulin, as at these 
times tho readings are likely to bo at their maximum 

When the patient has been stabilised on a basal diet, further 
increases m the diet must be made m order to raise it to a 
mamtcnance level Sometimes no additional insulin is required, 
but if glycosuria recurs the amount of msulm should be 
gradually mcronsed When soluble insiihn is being given it is 
advisable that the bulk of the carboliydrato should bo taken 
in tho meals following tho injections of msulm 

Opinions differ considenblj os to tho amount of carbo 
hydrate vbich should he mclu<led There is general agreement 
that a very low carbohydrate ration (c r; 50 grm per diem) 
13 undesirable, as it renders the patient speciallj hable to 
kotosis, and la abo unpalatable Sloreover, on a low carbo 
hydrate diet patients feel less fit and less energetic than when 
larger amounts are allowed Rabinovitch and others advocate 
extrcmelj large amounts of carbohydrate, even up to 300 grm 
a day On such a diet the amount of fat 1ms to be restricted 
very severely, or the patient will be found to bo taking an 
ov cr nutrition diet ^obably it is best to give between 1 "0 
and 180 grm of carbohydrate dail> This aUowT5 an adequate 
amount of fat to be included Diabetics doing heavy manual 
work will of course need a diet containing more c irbohy clratc 
and a liigii calorie content 

Zinc Protamine Insulin — ^As a result of work by Hagedom 
and Scott an msulm has been produced, tho action of which 
IS more prolonged than is the case with ordmary insulin 
Whereas the latter controb tho blood sugar for only about 
four to five hours, the new product — often known as ZPI 
or P Z I — liaa a far longer duration of action, probably up to 
twenty four hours or more Moreover, zme protamme insulin 
is less precipitate m its action TIus is duo to the fact that it 
IS more slowly absorbed from the site of mjection than is 
ordinary soluble msulm 

Diabetics of only moderate seventy, particularly tlioso 
over forty years of age, can usually be controlled by a smgle 
mornmg injection of ZPI, but severe diabetics may need 
both kinds of insulin, soluble to control glycosuria after breik 
fast and protamine zme to control the diabetes during the 
20 
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later part of the day and daring the night Soluble insulin 
and ZPI are best injected separatel}, using tivo s^Tingcs 
The same needle may be used if the mjection site is altered bv 
movmg the needle under the skin 

Zinc protamine insulin, theugh more slowly absorbed than 
soluble insulm, is liable to produce seiere hj’pogljciemic 
reactions which sometimes come on insidiously, so that the 
patient may have no mitial warning symptoms Consequently 
it IS important that the dose of Z P I should he mcreased 
gradually, and patients who are being stabilised on this insulm 
should preferably be under control and observation in a hospital 
or nursmg home 

Durmg stabilisation of patients on zinc protamine insulin 
the diet should be mamtamed at a constant level with 
approximately 160 grm of carbohydrate a day The carbo 
hydrate should be spread evenly throughout the mam meals 
and a small carbohydrate feed at bedtime is required Tor a 
patient who has not had insulm previously, an initial morning 
dose of 10 to 20 umts, according to the seventy of the diabetes, 
13 advisable, and the dose can bo mcreased by 0 units every 
fourth morning until absence of glycosuna or lou blood sugar 
readings indicate that the dose is sufiicient Wlien a patient 
who has previously been taking two doses a day of ordmary 
insulin desires to change over to zme protamme, the best plan 
is to give him Ins ordmaiy morning dose of soluble insulin and 
m addition the same number of umts of zinc protamine ns he 
has been accustomed to take of soluble insulm in the evening 
The dose of soluble iiisuhn is then gradually cut down and that 
of zme protamme mcreased until stabihsation has been cffecte<l 
As his been stated above, it is sometimes necessary to gn c both 
types of insulm indefimtely 

The advantages of zme protamme insulm are that m most 
diabetics of moderate seventy a amgle daily mjcction replaces 
two mjections of soluble insulm, and its slouer absorption 
diminishes the fluctuations m blood sugar uluch sometimes 
occur in patients taking soluble insulm It is rarely desirable 
to give doses of more than 40 units of zme protamme msulin 

Owmg to its relatively slow absorption zme protamme la less 
effective thansoluble insulm murgent conditions such as diabetic 
coma orwhen coma appears tob© unmment At the presenttime 
zme protamme insulin is available in “ double strength ” and 
“ quadruple strength ” forms, * e , 40 units and 80 units to 1 c c 

Hypoglycamic Reactions — '^^en insulm lowers the blowl 
sugar below about 65 ragm per 100 ec, charactenstic 
symiptoms are produced, which arc usually termed by pogly caimic 
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or insulin reactionb Tbo blood sugar level at which these 
occur \'ines considerably on different patients The initial 
symptoms of a reaction are tremor, sweating, and a sensation 
of hunger or a sinLmg fcehng m tlio epignstnum ^Vhou the 
blood sugar falls there is probably increased activity of the 
suprarenals m an attempt to mobilise glucose from the tissues 
This may readily produce the above symptoms as side oflects 
The patient also may become confused, agitated noisy, hilarious 
or quarrelsome Sometimes acute alcoholism is clo'solj sirau 
lated and in some cases hypoglycsemic patients have even been 
arrested as being intoxicated In more advanced hypo 
glyc£cmia there may bo twitchings, paralyses convulsions, and 
•coma Reactions are most hkely to occur two to four hours 
after an injection of soluble insulin but sometimes they may 
be delayed for eight hours or more 

The factors which are hkely to produce reactions m a patient 
taking msuhn are as follows — 

1 Errors m measuring the dose or the inadvertent use of 

double or quadruple strength msuhn 

2 Increase in carbohydrate tolerance after stabilisation 

3 After recovery from infections or sepsis, both of which 

conditions produce a temporary decrease of earbo 
hydrate tolerance 

4 Delay or omission of a meal after an mjection of msuhn 

6 Gastro mtestmal disturbances which interfere with the 

absorption of carbohydrate 

6 Unaccustomed physical exercise, especially if prolonged 
This IS probably due to depletion of the stores of 
glycogen m the hver 

Hypoglycjemia due to zinc protamine msuhn often gives 
little w arning of its oaset owing to the gradual hut prolonged 
fill in the blood sugar lei el The prodromal symptoms of 
H\\ eating and tremor are usually absent and contmued he ulndie 
and nnlaisB may be prominent features Coma due to zme 
protamme lusulm reacts to treatment less readily than that duo 
to soluble insulin aud e\en when consciousness has been 
legiiined relapse into coma is not uncommon, unless the adnunis 
trition of glucose is contmued 

Hypoglyc'cmia following soluble msuhn is rarely confused 
with diabetic coma and the differential diagnosLS is discussed 
clscwheio {vide p 313) Treatment is simple if the patient 
realises the significance of the symptoms in the early stages 
E\ory (habetic taking lusului should carry with him a few 
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lumps of sugar as an insurance against omorgoncies One or 
two lumps, preferablj taken with a little water will rapidly 
cut short a reaction In more severe cases where the patient 
IS unconscious 10 to 20 gnn of glucose should ho given nitra 
venously or a btomach tube may ho passed and oO grin of 
glucose dissolved in a feu oimces of uater introduced ff^po 
cleimic injection of 10 minims of 1 in 1 000 solution of adrenalin 
repeated if necessary wiU usually restore consciousness sulh 
ciently to enable sugar to be taken by mouth 

In rare instances spontaneous hypoghjecemta has been re 
corded m patients with a carcinoma or adenoma of the islets 
of Langerhans m the pancreas wluch produces an excess of 
endogenous ina uhn The symptoms are similar to those of 
reactions duo to exogenous insulin hut becoino progressively 
more severe and intractable In a few instanc-cs the condition 
has been cured by surgical removal of such an •ideiionia 

The occurrence of hyiiogljcsemjc reactions m a patient 
undergoing stabilisation on msulm usually indicates that the 
dose of msulm is too high Rather smaller doses should he 
given but msulm should not be completely omitted Special 
caution should he exercised to avoid reactions m elderly patients 
Tlus IS most important m patients with a degenerated heart 
musole, as a severe reaction may cause angina] attacks or even 
sudden death Young children and very emaciated diabetics 
are specially prone to hypoglycccmia and m them mcreaso in 
msulm dosage should be veiy carefully graduated In such 
cases if facihties are readily available for blood sugar estunations 
these are helpful m cnabimg the medical attendant to gauge 
the effect of msuhn 

Glycosuria and Hypogfycamia — ^Although the jde.d to he 
aimed at iii the treatment of diabetes la a normal blood sugar 
and absence of glycosuria tliroughout day and night tfi- 
ideal can raiely be attained completely in any diabetic vrlo 
needs msiibii without the mk of hypogly CTinn Ihcie is 
httle cvadenco that at anv rate a transient ri«c in the blood 
sugar above the renal threshold {170 mgm per 100 cc) 
IS ilaTinihi’ mm’rfis'cmatmny*det\bv-iftha*tmgTft‘-e.alinuU’iaaa.asyip 
allv be passed in the urme than that the patient sliould be 
subjected to the discomforts nsks or oven dangers of hypo- 
glycemia Even wathout the develojiment of definite livw 
glvcximt symptoms many patients find that they feel tired 
and generally unfit if an attempt is undo to keep them con 
tinuoiHlv free from glycosuria Xo attempt should tl ereforc 
be luide to miuitam v sugir/tcc itniie if this involves in uln 
reactions, for the latter arc wirtainly more, mt vp itilutuig and 
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pcrinp'? oven more dimnging than mofler'xte gl^cosnrin In 
crcn'je of the carholivclrult mtioii jm> ahohsh mctiojw ^vjtlmut 
cutting down the insuhd It is of cour*® cssonti-il to pre\cnt 
kctosiB 

Education o2 the Diabetic Patient — If a diabetic patient is 
to bo treated satisfactorily, it 13 essential to obtain his intelligent 
co-operation, or at any rate that of his relatives In order to 
adhere to his diet the patient must learn tho elements of 
dietetics, and it is equally important that he slioujd become 
adept at testing his unne, and, if necessary, giving him^ielf 
insulm The wide recognition of the necessity for the education 
of diabehc patients has led to the publication of manj diabetic 
manuals both m this country and in America, one of which the 
patient should be made to study as soon as treatment is 
jommencod 

Tor the control of diabetic treatment especially while the 
patient is being stabibsed on msuhn, the unne needs to be 
tested at least four times daily This can be done more 
conveniently, and certainly more cheaply, by the patient 
himself than by the medical attendant and therefore at the 
beginmng of treatment the patient should be taught to test his 
unne The most reliable test is Benedict’s qualitative test , 
from the colour of the solution it is eas^ to judge roughly the 
amount of sugar present, provided a standardised tccl^quo is 
used (mde p 207) If the patient is taking insulin the injections 
should be given by the patient himself from the beginning 
He should be warned to a.\oid rcjieattd injections into the 
same area of skin as this maj produce locah'md atrophj 
known as msuhn Jal atrophy As regards diet all foods except 
the G per cent vegetable group should be weighed until the 
patient learns to judge the swo of a given portion ivith reason 
able flccuncj In older to avoid monotony in diet the patient 
must have a knowledge of the content of various foods m 
common use ns regards protein carbohydrate and fat in 
onler that he may be able to vary Ins diet 

All vegetables and fiaiits contain carbohydrate and they 
are classified as follows, according to the percentage of carbo 
hydrate present m their fresh state Tinned vegetables have 
approximately the same carbohydrate content, but tinned 
fruits must be forbidden owing to the syrup m which they are 
preseiaed 

Uptrceni vegetables and Jruxts grape fhnt cabbage lettuce, 
cucumbers spinach, asparagus marrow, celery, tomatoes 
watercress leeks Brussels sprc"*" 
rooms, rhubarb, scarlet runners, 1 
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10 -per cent legelablea and fruits oranges straw! ernes 
black currants goosebemes blackberries piimpbns 
turnips beets carrots onions 
16 per cent tegetables and fruits plums apncots applet 
pears chemes raspbemes green peas artichokes 
parsmps 

20 per cent tegetables and fruits bananas prunes potatoes 
hancot beans boiled nee boiled macaroni 
Other sonrees of cnrbohjdnte ate (i) oatmeal wind 
contains about f6 per cent of carbohj clrate when ueighei 
drj (n) bread which whether n bite* or brown contain 
approxunatelv 50 per cent of carbobj drite (iii) iiiilk 

The 5 per cent group of green vegetables and frmts contain 
so httle utihsable carbohydrate that they mav be taken ii 
unrestneted amount even bj severe diabetics All other group 
must be taken only in such amounts that the total carboliydrati 
ration is not exceeded 

Qmte apart from the regulation of the amount of carbo 
hydrate in the diet it is important that the total caloncvalu 
shall not be increased by too largo amounts of protein ant 
fat If these are unrestneted not only will the patient becomi 
obese but he is likely to develop ketosis 

The consumption of alcohol in anything except very Iimitw 
anionnfs should be forbidden os dnl etics readily doveloj 
alcohohe neuritis Many alcobohe beicrages contain mud 
sugar particularly liqueurs port dark sherrv and lioava Icon 
or stout These should be avoided completely but spirits 
light clarets dry hocks and ordinary bitter beer arc rehtueh 
innocuous 

In calculatmg the calonc value of foodstuffs it is essential 
to know that for practical purpo^s 4 calories are produced 
b\ 1 grm of protein or carbohydrate and 9 calones lia 1 grra 
of fat A table is given on the follomng page showing the food 
content of gome of the common foodstuffs Tor more detailed 
dietetic tables manuals on diabetes should bo consulted 

Diabetes in Infants and Children — ^Usually though not 
invariabh diabetes starting before the age of 20 is severe m 
type and before the discovery of insulin few diabetic children 
surauved more than two years Fortunately with adequate 
treatment diabetic children non grow up normal m stature 
physique and mtellect 

The diabetic infant or child has to make good not onli the 
wastage in its tissues but allowance must also be made for the 
fact that It has got to grow Cbnsequenth more hbenl thels 
are necessary than m the case of adults This is specinllv true 
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Protein, Catlboitydrate, ani> Pat Contents o? 
CoMJiON Foodstuffs 


X J? — Tli« fignres giren applj to foods as eerred at table unless otberwue 
indicated 


1 ot (=30 grm ) contotsB — 

Intern 

Carbo 

hydrate 

Fat. 

Oslorua 

(Appmxi 

mate) 

Vtselable* ( 6 1 ** cent arouol 

Orm 

) 

Grrtt 

Gm 

0 

6 

\ceeUble8 (10 per cent eroup) 

i 



10 

Potatoea 




30 

Oatmeal (diy might, uneooLedj 

6 

20 

2 

120 

Bread 

3 

16 


80 

Anhnal Pooda — 





B€«{ (rout average) 

7 

0 

9 

120 

Bacon (fned) 

5 

0 


155 

Puh— 





Cod (boded) 

6 

0 

0 

25 

Hcmng (fresh cooked) 




55 

Dairy ProdaeU etc — 





Esga (one areraec ^e) 

6 

0 


73 

iUK 

1 

li 



Cream (arerege) 

Cheese (Cledoat) 

1 

8 

1 

0 

6 

10 

60 

120 

Batter or margarine 

0 

0 

25 

22,1 


of tlie oUotranee of protein Under the age of 6 jeare, 3 to 
4 grm of protein must bo given per ki!o of body ireight , 
from 7 to 12 years, 2 to 3 grm per kdo , and between 13 
and adult life, 2 grm 

The tot'll calories of the diet must be relative!} far higher 
than m the case of adults, and range from JOO calories per iilo 
m early infanc} to about 50 at age i2 

Chddren are more liable to develop Xetosis than ar e adult s 
particularly when they develop any infection Qonsuqilehtly' 
a relatively large carbohydrate ration sbonla be allowed 
This should be about 100 gnn at age 5, 130 grm at 10 and 
ICO grm or more at 1 5 With these amounts of c-irbohj-clrates 
there is little risk of ketosis 

In diabetic children it is most important that mfections such 
as the specific fevers tonsillitis, or even colds should be treated 
senously Any kmd of infection loners the carbohjdrate 
tolerance The patient shouTd be kept m bed take plenty of 
flmda With an ample supply of carbohydrate, and if necessary 
take increased doses of insulin to control glycosuria If an 
infection 13 neglected the child is very hablo to go into 
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coma, or at any rate to suffer a permanent decrease in carbo- 
hydrate tolerance. 

Children are more prone than are adults to develop hypo- 
glyc®mic reactions, T^'hich are often induced by increased 
activity and physical exertion.. The symptoms are often 
psychical and the child may be thought to be merely naughty 
or perverse. More severe reactions rrith convulsions have 
sometimes been mistaken for epilepsy. 

Insulin is almost invariably necessary in diabetic children. 
In infancy it is best given at least three or perhaps four times 
daily, but when the child is of school age, if possible the number 
of injections should be reduced to two. 

Ihabetic Coma and its Treatment. — Before insulin, diabetic 
coma was the most frequent cause of death in youthful diabetics. 
Insulin has greatly reduced its frequency and diminished its 
dangers. 

The symptoms of diabetic coma are due to the accumulation 
of aceto-acetic acid and possibly other ketone bodies in the 
blood. When coma is impending, ketone bodies are found in 
the urine, and the Gerhardt test is strongly positive. In 
addition, owing to the <Bminished alkali reserve, the CO} 
combining poner of the blood is diminished to 20 volumes 
per cent, or less. 

In diabetic coma the ketone bodies are excreted not only 
in the imne but through the lungs, and a smell of acetone can 
often be detected in the breath. Barely the urine may 
contain no ketones, though acetone may be present in the 
breath. In such cases there is a failure on the part of the 
kidneys to excrete the ketone bodies, which is sometimes due 
to an associated nephritis. 

Occasionally in diabetes of very acute type coma may be 
the first symptom, but in many coses the condition supervenes 
in diabetics who are the subject of an acute infection such os 
a local cellulitis, a general infection such as influenza,' or even 
tonsillitis. In all i^ections, insulin, whether endogenous, t.e., 
secreted by the patient’s own pancreas, or exogenous, acts leas 
efficiently than normally. .The omission of insulin or dietetic 
indiscretions in a severe diabetic may also precipitate coma. 

At the onset of coma, constipation, abdominal pain and 
vomiting are common symptoms. The appetite fails and the 
amount of urine is often diminished owing to dehydration of 
the tissues. The puL«e ]>ecome8 thin and rapid, the blood 
pressure falls, and thq intra-ocular tension is low. Tlie patient 
becomes first confu-sed and dazed, and if untreate<l, lap^'into 
a coma from which he cannot be rou5e<l. The respinitions are 
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deop and sigliing nnd tho term air hunger ” is often applied 
to tlio condition Death iisnn1l> occura within a. few daja 
nnlesH insulin is gnen 

Treatment of Diabetic Coma — This is quite as urgent a 
matter as that of an acute abdomen, but before starting active 
treatment with insulin it is essential that the diagnosis should 
be verified, especially when coma occurs in patients who are 
taking insulin If hypoglj cTimn is mistaken for diabetic 
coma the results are likely to he disastrous Fortunate!} there 
13 seldom an/ real difficult/ m the differential diagnosis of the 
two conditions The important pomts are given below m 
tabular form 



Dubktio Coua 

HrroQLYC txu 

Typo of ODaet 

Cra lual (sorcral days) 

t err sudden 

Symptoms and a gns 

Jndignaliaa naiaea Tomit 
i0£ Abdominal p&in 
const) pa tioo 

Au him^r and deep rcspira 
tion 

lUpid and tlun pulso 

Ocular tension low 

Skin dry 

No convulsions 

Acotone in breath 

SeosatioQ at hanger 

Shallow respiration 

Normal poise 

Ocular tension aormaL , 
Skin moist 

Tremor oonniUions m 1 
late stages 1 

Ucae 

Sugar • 

Ketones 

Alhumen and casts common 

Absent or trace 

Ketones absent 1 

No albomen or casts 

Blood 

Glucose usually above 3<>0 
mgm per lOi) c c 

Urea often rawK] 

Glucose usuaUy below | 
60 mgm per 100 e c | 

Urea normaL | 


* Tbe presence of eagsr in the ooas doca oot ceceuanlf preclude a diagaosiB 
of bypogljcsmia as the urme may have been secretod somo houre prenonsly 
and retain^ lo the bladder 


The c^sentiaf points in the treatment of coma arc gnen 
below 

1 Insubn — This must be given at the earhest possible 
moment, either subcutaneously or intravenously The latter 
route should be adopted m dangerously lU patients with failing 
circulation Tlie insulin in such a case should be given in a 
pint of saline to which glucose (see below) has been added 
The dose will vaiy with the degree of coma If the patient is 
completely unconscious, at least 100 units should be given 
during the first two hours of treatment Four injections, each 




314 DISEASES OP JMETABOLTSJI 

of 25 units at half hourly mteirals aro probably more oflocti 
than a single dose of 100 units Protammo zmc msulin shot 
not be used owing to its slow rate of absorption 

2 Glucose — ^Donng the drat few hours of treatment o 
gramme of glucose should be given for eveiy umt of insu 
injected The object of giving glucose is to abohsh keto 
and to prevent unexpected hypoglycsemia In comat( 
patients glucose is best administered by stomach tube af 
washing out the stomach An Emhom tube is readily swallow 
even by a comatose patient if the bulb of the tube is push 
well to the back of the pharynx It can be left m position ] 
the later admmistration of fluids 

3 Dehydration — ^Patients in coma are always dehydrati 
This IS best combated in patients with circulatory failure 
axillary or intravenous saline In comatose patients at lei 
2 pmts should he given early m treatment Plmd may al 
be given direct mto the stomach but it is important not 
give more than about 6 oz each hour smco large quantiti 
may induce vomiting or even acute dilatation of t 
stomach 

4 Allah Treatment — ^If the carbon dioxide comhmi; 
power of the blood is less than 20 volumes per 100 c c sodiu 
bicarbonate is advisable given either mtravenousli in 5 j 
cent solution or stomach tube The amount should 
10 to 20 grm Excess ma} cause alkalosis 

5 Conslxpatton — An enema should he gi\ en if the patie 
13 not too collapsed, and a rectal saline dnp started subsequent! 

6 Circulatory Failure — The patient must be kept 'ww 
and nikethamide (Coramine) be given hypodermically Afl 
recovery, he should bo kept in bed for a week 

7 Infection and Sepsis — Coma is frequentlj mduced I 
mfection and sepsis A careful physical exammation sliou 
be made and if there is any collection ref undrained pus 
should be dealt mth surgically at the earhest possible momen 

Patients m diabetic coma should be under contmuoi 
medical observation as the condition may change from hoi 
ta b/yjx Uma. shnuld. ba ahtamarl h.\ cathatexisatinn 
ncccssarj every three hours and if the results of blood sug' 
estimations are readily available, these are helpful m decidir 
on the subsequent dc»8ge of insuhn The total amount < 
msulm given during the first tnentj four liours of treatmei 
vanes from about 150 to 300 units When m doubt it is safi 
to err on the side of too much ratlier tlian too little msuhi 
For several days after coma the diet should consist mainl 
of carbohvdrate , fat should be reduced to a minimum 
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Tuberculosis in Diabetics — Whilo insulin does not appear 
to have appreciablv decreased the incidence of tuberculosis 
among diabetics, it has certamlj much unproved what used to 
be a very grave prognosis Unfortunately incipient phthisis 
IS rarely diagnosed m diabetic patients os its early symptoms 
are often attributed to the diabetes Deterioration in a 
diabetic should always arouse a suspicion of tuberculous 
infection and calls for thorough investigation 

A diabetic with phthihia should always take insulm and 
should be kept on a high calonc diet The carbohydrate 
should 1)0 about 200 grm dail^ and an ample supply of rnilk 
IS advisable as well ns cod h\ er oil 

Pregnancy and Diabetes — Before the discovery of insulin 
pregnancy was rare except m very nuld diabetics and iii most 
bevere cases amcnorrhoia was constantly present With efiectn c 
insulin treatment pregnancy has become not uncommon 

3Iost pregnant diabetics show a defimto loss of carbohj drate 
tolerance especially from the si\th month until dehrerj 
This usuallj necessitates an increase in insuhn which may be 
08 much as 60 per cent Fcetal death is very common during 
the later months of pregnancy unless the mother s urme and 
blood sugar ls kept within normal lumts Pregnancy produces 
an increased liability to ketosis and therefore a relatively 
lugii carbohydrate diet is required The carbohydrate should 
be not less than 170 grm per diem and the protem allowance 
should be at least IJ grm per kilo of body weiglit The 
blood sugar should not be allowed to exceed 0 J6 per cent 
Termination of pregnancy is now very rarely necessary 

It must be realised that the presence of a reduemg substance 
in the unne of a pregnant woman does not necessarily indicate 
that she is suffering from diabetes Osazoncs should alway’s 
be prepared to exclude the possibility of lactose in the iirmo 
durmg the later stages of pregnancy Also a blood sugar 
tolerance eune is called for m cas^ where the patient is not 
obviously diabetic During pregnancy a low renal tlireshold 
for glucose is not at sB uncommon and considerable amounts 
of sugar may be passed even though the blood sugar is withm 
normal limits Restriction of diet in such cases does nothing 
but harm GIvcosuna durmg pregnancy should be tlioroughU 
investigated as a mild or potential diabetic may develop 
obvious sy mptoms for the first time during a pregnancy 

Operations on Diabetics — With tlie aid of msulin surgical 
operations on diabetics have become possible which m 
pre insulm days would liave proved inevitably fatal No 
diabetic however mild, should undergo an operation witliout 
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being put on insulin If the operation is not on ui^enc^, the 
patient should bo stabilised on insulm and i diet containing 
about 200 grm of carbohjdratc avitb a lo^v fat caintent For 
the twenty four hours immediately preceding operation he 
should take orange juico with glucose oatmeal gniel and beef 
tea Three hours before operation lie should take orange 
juice with 50 grm of glucose ailiich should be administered 
lialf an hour after 25 umts of insulin 

If the operation is an ui^nt one it should not be delaj'ed 
owing to the diabetes for more than a few hours If the patient 
IS already taking msuUn Ins usual dose should be doubled and 
given at the earliest possible moment If ho is taking ztno 
protamine insulin this should bo discontinued temporarily and 
soluble insulin substituted Glucoso should ho given by mouth 
or rectum A further specimen of urine should bo obtained if 
possible after tu o hours and if this contains sngar and ketones 
further insulm should be injected It is not necessity, indeed 
it is usually impossible to abolish glycosuria but the control 
of ketosis IS most important After operation glucoso should 
be given in intravenous sahne until fluids can be taken by 
mouth If possible 100 grm of glucose should bo taken daily 
for some days following operation Jnsulin should bo given in 
small but frequently repeated doses Iho actual amount to bo 
determined on the results of frequent urine and blood sugar 
examinations 

Local or spinal nnTsthosia should bo employ ed if possible 
but if a general anaesthetic is necessary gas and oxygen is to 
be preferred Fthcr is less satisfactory owing to liability to 
post operative vomiting and clilorofonn sliould never be used 


ACIDOSIS AND ALKALOSIS 

Acidasis IS said to be present when there la a diminution in 
the alkali reserve in the blood It cannot bo regarded as a 
disease in itself and it may arise under many vary ing conditions 
In children there is often an acidosis in cyclic vomiting but 
there ls no evidence that acidosis is tJie cause of the condition 
Acidosis al^o occurs in starvation or severe and protracted 
V omitmg It also may be present ui diabetes and ncphritts 
Since acidasis is practically always associated with and 
dependent on some otiier pathological condition the symiptonis 
present in a patient with ncidosw are mainlv dependent on the 
underhint^ disease In severe acidosis the most characteristic 
feature is the deep respiration often termed air hunger 
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This perhaps depends on the action of the acid on the respiratory 
centre Acidosis is often accompanied by headache, nausea 
and vomiting 

Acidosis can bo prevented by giving adequate amounts of 
carbohydrate and restricting tiio anioimt of fat in the diet 
The administration of glucoao and sodium bicarbonate 'svill 
often relieve symptoms of acidosis 

Allcalosia impbes an mcreose m the alkali reserve in the 
blood It 18 an uncommon condition bub sometimes arises from 
the mgestion of largo amounts of alkali, sucli os inA> occur in 
the intensive alkaline treatment of peptic ulcer or of nephntis 
When there is severe vomitmg in pylonc stenosis alkalosis 
maj follow the loss of acid m the vomit WTicn alkalosis is 
considerable tho blood urea may be much elevated and the 
patient may also show signs of tetany 

Tho chief symptoms of alkalosis are headache, nausea 
vomitmg, anorexia, and dronsniess If the condition is due 
to the taking of alkalme mcdicmcs these must be discontmucd 
at once and plenty of fluids given bj mouth or rectum If 
it IS due to pjlonc stenosis, operation is required (wde p 400) 


GOUT 

Gout IS a disease cliaractcnscd by tho deposition of sodium 
biurato in the joints, an increase m tho amount of uric acid m 
the blood, and a tendency to the development of nephritis 
aJtiology — Referring to gout, S><lenhom, himself « sufferer 
from the disease, ivrotc More wise men than fools arc victmis 
of tho affection ” Although at the present time gout is con 
siderably less common than it was a century ago, tho disease 
18 certainly more common m private than m hospital practice 
Alnnj factors such as clnnite heredity and ovci nifliilgcntL- 
m food and drink have been regarded as of importance in the 
Jctiology of gout Of these, perhaps tho most important is 
heredciy jPjwbaWy per ceai the cas'cs here e geiity 
family history 3Iales are far more commonly affecteil than 
femalcB , m fact, gout in women is comparatively rare 
Alcohol has always been regarded as a most important factor 
m the production of the disease but it would appear that 
fermented liquors, such as beer and wanes, arc more deleterious 
than are distilled spirits such as wJnsk;> or gm Perhaps an 
even more unportanfc predisposmg factor than alcohol is i>er 
bistent overeating In all jirobability the frequent occurrence 
of gout among the English uppdr classes in the ciglitcenth 
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centurj was due to the laige meals and libera! indulgence m 
port Tvhich were so charactcnstic of that period 

Gout IS uncommon before fortj, and sucli cases as occur at 
an earber age are nearly alxvays mhented 

Gout and chronic lead poisonnig are sometimes associated 
It IS usually mamtamed that lead poisonmg is a predisposing 
factor for the production of gout, bub it ma^ cqualh «ell lie 
held that gout renders its victims more liable to lead poisonini: 
should their work bring them m contact ivatli lead 

Pathology — -Although the most striking symptom in gout 
IS an arthritis associated with the deposition of sodium buirato 
in the cartilages of the jomts, the disease is more than an 
arthritLS and must ho classified under the heading of metabohe 
disorders m Mew of the disturbance m the metabolism of unc 
acid and the punn botlics uluch is alnaj3 present 

411 cell nuclei contam a substance, nucleic ntid which is 
combmed wath protein It is from this that the une acid of 
the urmo is denied Xonnoll> about 1 grin of unc acu! m 
C’ certted daily m the urine, and this is denied froiq. two 
sources the nucleic acid molecule in the food and that deni cd 
from the breakdown of cell nuclei m the boih llio former 
IS known os the exoQcnom and the latter as the tmlogemus 
unc acid On a ininn free diet endogenous unc acid is alone 
excreted, hut the amount \anea in each mdinduol, ranging 
from 0 5 to 0 7 grin a daj M hen punn containing food 
such 08 li\er kidncj or jiancTcas, is eaten, onlj about 23 to 
50 per cent of the punn appeare in the urmo as unc acid , 
the balance is probabl} destroyed m the blood 

Normally the blood contains alwut 2 to 3 5 nigm of unc 
acid jK?r 100 c t w Inch circiilnfcs in tlic form of sodium Imirntc 
In patients with gout there is on incruascd iierccntago of unc 
ALui 111 the blood and oien when foods containing puriii an. 
molded the blood unt acid amounts to between 4 and 7 itigm 
})cr loo 0 c or approMina(cI> two to three tunes that m normal 
lilood The output of endogenous unc ntid in gout\ p itients is 
usually low For a few da>s before an attack of gout the unc 
acid cvcrotiou falls but after the deielopmcnt of snuptoms a 
n«o m the excrctioti takes place intli a diminution m the unc 
acid m the blood From thc^ facts it would i[»i>car that m 
gout there is a retention of imc acid bj the kidiie) s, but w hether 
the symptoms of gout are 8olcl> duo to such a retention is more 
doubtful as it has been clearly provccl that m nephntis thcro 
IS often V considerably gnatcr excels of unc nci<l in the blood 
than IS the case m gout, though m such cofcs of unc acid 
rctcntiou no sy mptoins of gout occur 



GOUT 


319 


Morbid Anatomy. — Gout in itself is not a fatal duicaso, but 
death often takes place as a result of associated conditions 
such as arteriosclerosis with cerebral baimorrhage, or clvronic 
nephritis with urzcmia A gouty joint examined at autopsy 
show’s, m the cartilage, pitches and streaks of a white chalky 
material, which, on analysis, is found to consist of sodium 
biurate , this substance is also found m the periarticular 
tissues such as ligaments, tendons, and synovial membranes , 
in severe and ciironio cases the deposition of sodium biuratc 
uiaj infiltrate the skm, which eventually ulcerates, leaving the 
chalky material exposed , the ends of the bones in the 
neighbourhood of jomts affected by chronic gout show areas 
of absorption, translucent m an X ray plate, where the bony 
tissue has been replaced by sodium biurate The joints 
most commonly affected are the metatarso phalangeal jomts 
of the big toes, the jomts of the fingers, the anUes, Imces, 
and wrists In addition to the deposits of sodium biurate in 
the joints, a similar condition is found m the cartilage of the 
ear , these deposits are very small and are known as lopht 
Symptoms — Acute Gout — ^The clinical picture of an attack 
of acute gout is so characteristic that the disease in this stage 
18 seldom misdiagnosed The patient as a rule has been in good 
health, and is awakened durmg the night by acute pain m 
one of the big toes The pam is excruciating, and there is a 
burning sensation, as if a hot iron was being pushed mto the 
toe joint , pressure or movement aggravate the pam With 
the approach of morning the symptoms abate somewhat, but 
the joint IS red and glazed m appearance, slightly swollen and 
very tender The temperature is usually between 101® and 
103® r , and there is loss of appetite and general malaise 
The paroxysms of pam recur on successive nights and the 
jomt becomes more markedly swollen , the suixoimdmg skin 
is cedematous, and the disease may involve the big toe on the 
other foot, or less commonly other jomts In about a week the 
symiptoms disappear and the patient often feels remarkably 
St of siente govt /oDow fJbe first aWiack, nsnafiy 

within a year, and in the absence of treatment and attention 
to diet and regime may become mcteasmgly frequent Durmg 
an acute attack there is a leucocytosis, often up to 20 000, 
with a relative increase m the polymorphonuclear cells 

Chronic Gout — ^After a number of repeated attacks of acute 
gout a condition arises in which there is never complete relief 
from symptoms Tlie joints especially those of the big toes, 
of tlic tarsus, and of the fingers, aro much deformed , tophi 
apjiear m the cartilages of the ears or around the jomts, and 
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there is often sw ellmg of the olecranon and prepatellar bursx. 
Suppuration never occurs, although the chalky material may 
ulcerate through to the surface 

The sufferer from gout, whether m the acute or chronic 
stage, IS notoriously irritable, hut >et rctams ins intellectual 
powers unimpaired On phj'sical exammation the heart is 
often found to be enlarged to the left, and the blood pressure 
IS raised Traces of albumen are common, and if renal function 
tests are carried out thoj often reveal a diminished excretory 
power m tho kidneys 

, Many other symptoms occurring m patients, with or without 
obvious gout, have been asenbed to “ suppressed gout " or a 
" gouty diathesis " Among these are eczema, brittle nails, 
conjunctivitis, and intis 

Diagnosis — ^The association of acuto arthritis m the hi^' 
toe jomt, with a marked increase in the seventy of symptoms 
dunng tho mght, is pathognomonic of acute gout l^forc 
difficdt of diagnosis are the cases of chronic gout with deformity 
of tho joints It IS m such patients that the discovery of tophi 
may give the duo to a correct diagnosis If the blood is found 
to contain more than 4 mgm of unc acid per 100 c o tins 
supports a diagnosis of gout Itccovery of fimction m gouty 
joints IS much more rapid than it is in cases of infectiv c arthnlis 
Treatment. — Patients with a family history of gout should 
be specially abstemious as regards both food and dnnk By 
reasonable physical activity and dietetic restriction they should 
endeavour to keep themselves well below average weight 
'\Vhen symptoms of gout have become manifeBt, reatnction 
of diet, both quaUtative and quantitative, is necessary The 
great majonty of patients are over forty and probably have 
been m the habit of eatmg too much The articles of food 
which contam most punns are sweetbreads, kidneys, and brer, 
and th^e arc naturally forbidden 3Ieat may be allowed m 
stnet moderation but the diet should mamly consist of 
vegetables, bread, fresh fruit, and cheese All fermented 
w mes and beer are forbidden, and painful cxpenenco usuallv 
teaches the sufferer to avoid them A small amount of spirits 
do^ not appear to be harmful 

Durmg acute attacks the affected limb must bo covered 
with cotton wool and the pressure of the bedclothes avoided 
by the use of a cradle Hot fomentations or lead and opium 
lotion may be apphed locally Colchiciim is almost specific in 
relieving the pain It should be given with balicvlato mid an 
alkihftmct colchicim 15, tod sal gr 20, pot bicnrb gr 50 
extract glycyTrhizje hq ra 10, aqua menth pip ad 31 , four- 
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Iioiirlv) Colcliieum irritritca tho gastro intestiinl tract and 
should not bo taken for more than three to four dajs llie 
bon els should bo opened with 1 gr of calomel followed by a 
saline purgative When s5anptom3 Iia\e subsided, the patient 
'may be put on cmcophen (atophan) in lO gr doses thrice daily, 
given for tuo days every neek for four neelcs Atoplian 
increases the excretion of une acid and diminishes its percentage 
in the blood It should only be given n hen hepatic efficiency 
tests are nornnl, as its unrestricted use may lead to dangerous 
toxic jaundice 

Spa treatment has long been popular m the treatment of 
gout It IS doubtful whether the various waters have any 
specific action on the disease, though, undoubtedly, the 
regulated life and diet are beneficial 

OBESITY 

The disadvantages, or rather the dangers, of obesity have 
only been fully realised withm comparatively recent years 
Even at the present tune overweight is still only too often 
regarded by the layman as an indication of robust health 
Needless to say, there is no satisfactory formula for ascer- 
taining the ideal n eight m relation to age, sex, and height 
The experience of life assurance companies is embodied m the 
table given m the Appendix on Life Assurance Exammation 
(wdep 1124) Though the figures m the table give an mdication 
of the average weights a person even 20 per cent abo\e the 
tabular weight is not necessarily unduly obese 

The best cnterion of obesity is not so much the patient's 
weight as lus or her appearance The general build, and 
m particular the abdominal girth m relation to the chest 
measurement, are perhaps the most reliable guides When the 
abdominal measurement exceeds that of the imexpanded chest, 
the individual may always bo regarded us too fat 

No one likes to be accused of obesity, and it is rare to meet 
any person, however fat, who will admit to overeatmg os a 
causative factor The patient prefera to ascribe the condition 
to famili al predisposition, while the physician often postulates 
somewhat hj'pothetical disorders of the endoermes Though 
undoubtedly pathological obesity may occur as the result of 
eiidocrme upset, it is probably true to say that overeatmg 
and a sedentary hfo account for the majority of cases 
Heredity is also a potent factor 

It 13 often stated that alcohol produces obesitj To a 
certain extent this is true, at anv rate, as regards the chrome 
21 
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beer drinker Too often, however, the total abstainer and 
non smoker m compensation for his self denial is apt to 
consume a diet qmte out of proportion to his needs, which 
often mcludes an excessive amoimt of sweets and chocolate 

Exercise is more effective m the prophylaxis than m the‘ 
cure of obesity, for, unfortunately, once the condition is well 
established a vicious circle is set up, as the physical disabihties 
mduccd by obesity forbid adequate exercise 

'Dangers ol Obesity — The statistics of life assurance com 
pames prove qmte conclusively that the unduly obese are 
bad hves The special dangers are classified below — 

1 Acute Illnesses — Any surgical procedure, especially an 
abdommal operation, is notoriously more difficult and dangerous 
m the obese than m the spare mdividnal Moreover, the 
prognosis m acute infections, such as pneumoma, is distmctly 
unfavourable m the obese 

2 Diabetes — ^This disease is very frequently associated 
with obesity 

3 Cliolecystitis and gall stones aro more common m obese 
than in spare persons 

4 Oateo arthntis, particularly in the lower extremities 

6 Vancose veins aro frequently troublesome 

6 Chrome Diseases — In obesity there is a tendency to 
fattj infiltration of the heart muscle Chrome broncLtis, 
arteriosclerosis, and angina are often associated conditions 

Obesity m Endocrine Disorders — The thyroid and pitmtaiy 
glands are known to influence fat metabolism Hypothyroidism 
or myxoedema is always associated with some degree of obesity, 
as are certain anomalies of pitmtaiy secretion, such as 
Frohheh’s and Cushmg’s syndromes At the menopause there 
IS often a tendency for the weight to mcrease rather rapidl}, 
perhaps as a result of ovanan hypofunction Similarly 
castration results m adiposity, which is also common m tbe 
adreno gemtal syndrome {tide p 281) 

Treatment — ^In obesity, not obviously related to disorders 
nf the endoerme gilands much can be^ done by readjustment 
of the general regime, especially ns regards chet The eon 
stituent of food which n, mamly responsible for the production 
of obesitj is carbohydrate, and tins, therefore, needs to bo 
re^tneted in anti-obesity diets The factor hmiting this 
restnction is the palatabihly of the diet, and it is usuallr 
necessary to giro up to J20 grm per dtem As it !<? de«irablo 
that the patient should consume his own fat, the intake of 
fats must be severelv restricted It is usually impo'^sible to 
cut down this to below 40 to 60 gnn per dtem Proteins 
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may taken m normal amounts as thej' are not productiro 
of obesity m themselves and also have a tendency to increase 
metabolisni 

The following diet has been proved effective in the Dietetic 
Clinic at the Royal Infirmary, Edmbuigh, and is not 
unpalatable — 

Approximately CHO = 116, Pro =70, rat = 52. Calories = 1,200 

Brenlfasl — 

Tea or coffee leith mffk from ration 
1 orange or tali grape fmit 

1 02 brown bread (one tbm slice), or 2 Ryvita or Vitaucat biscuits 

1 egg or 1 oz (one tbm slice) of lean ham or tongue 
Butter from ration 

Dinner — 

Bo\tiI, Oxo, or clear soup ad tib if desired 

An average helping {2^ oz ) of any lean meat (except pork), fish (not 
fried), poultry or gamo (except goose or tluck) or rabbit 
Large helping of any vegetable, except potatoes peas, beans, or lentils 
Fresh fruit salad when possible (no oil or cream m dressing) 

Fruit, 4 oz of 10 per cent group (tide p 310) 

'|oz (one section) cheese 

2 water biscuits or ^ oz (half thm ahee) brown bread 
No sweet wme, beer, stout, spirits, or aerated waters 

Tea — 

Tea with milk from ration 

02 brown bread (one and a half thin sbees) made into a sandwich 
with tomato, lettuce, or cress 

S-upper — 

BovriJ, Oxo or cleat Bovp ad Ub if desired 
Avenge helping (2^ oz ) lean meat, fish, etc , as at dinner 
Vegetable and fruit as at dinner 
oz brown bread (half thin sbee) or 1 Byvita biscuit 

Daily — 

Butter, J oz 
Milk, J pmt 

No sugar to bo used — sacebarme can be snbstitutcd if desired 
Brink plenty of water m between meals 

Tljo fbffowing articles sfioufcC he compfetefy forbidden aff 
forms of sugar, chocolates, jam, and the like , potatoes , green 
peas , all starchy foods such as nco or macaroni The fat- 
contaimng fish, such as sardines and salmon, are bettor 
avoided The intake of salt should be hnuted to that used 
in cooking Consumption of beer, stout, and snxet wines, 
such as port, must bo stopped, bat spints m small quantities 
or hght wanes, such as clarot, probably do no harm rimds 
can be taken in normal amounts but are best drunk botneen 
rather than with meals 
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III conjunction ^ith dietetic restrictions on the above lines 
an attempt must be made to encourage physical exercise 
which need not, however, be violent If the patient is both 
elderly and obese, undue exercise is likely to bo not only 
meffective but dangerous 

The value of drugs m obesity is doubtful, except where there 
IS defimte evidence of endocrme disorder Slanj proprietarj 
remedies contam thyroid and if used mdiscnminately maj be 
dangerous No patient should bo allowed to take thjToid 
except under close medical supervision It must be remem 
bered that the action of thyroid is to some extent cimmlative 
The citrates are often prescnbed but there is httle ovidenco 
that they have any effect Dmitrophenol preparations are 
defimtcly dangerous and should never be given 

In ob^ity followmg the menopause, thyroid extract is often 
effective not only m controUmg the weight but m the alleviation 
of the manifold symptoms so often present at that period The 
dose may need to be gradually increased up to 6 gr a da\ 
or more Thyroid is also extremely valuable m myxcedema. 
Pituitary extract is, however, probably completely meffective 
m obesity due to disordera of that gland 

Unfortunately, it is easier to give instructions os to diet 
than to see that they are earned out Bigid adherence to a diet 
which will produce steady l(«s of weight needs, ns a rule, more 
determination and self control than the average subject of 
obesity can muster Hence the value of spa treatment with 
Its strict dietetic control and routine exercise Under a satis 
factory dietetic regime about 2 to 3 lbs should be lost weckl} 
Too rapid a loss may produce lassitude and exhaustion 

Adiposis Dolorosa {Dercum^s disease) — ^This condition occurs 
chiefly m middle aged females, who become enormously obese, 
and develop diffuse and often symmetrical masses of fat on 
the trunk and limbs, which are extremely tender on pressure 
In addition the patient is usually depressed and emotional, 
and the obesity leads to asthema Although adiposis dolorosa 
has been attributed to pituitary dysfunction there is no 
evidence m support of this view Treatment is unsatisfactory 
but dietmg and thyroid extract may be tried 

VITAiUN DEFICIENCY DISEASES 
In addition to an otherwise adequate diet certain nccossorj 
food factors called vitamins, are nece«-<iry for grontli and 
health Several vitamins can now be 8ynlhesi‘«d and the 
existence of many others has been proved Deficiency of these 
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substances produces certnm diseases wliicJi may be prevented 
or cured by gi\ mg the appropriate v itanuns 

All the \itamms -are cither water soluble or fat soluble 
As all the members of tJio water soluble group occur in similar 
foodstuils a diet deficient in one is almost certain to bo deficient 
m the other members of the group , the same apphes to the 
fat-soluble group 

The first effect of deficiency of any of the vitamins is the 
onset of vanous subjective symptoms such as lassitude, de 
pression, UTitabibty, weakness, anorexia, msomma, and an 
increased susceptibility to infections The onset of objective 
signs indicates a very marked degree of deficiency 

Two important deficiency dise-xses — rickets and infantile 
scurvy — are described m the section deabng with diseases of 
infanta {vide pp 232, 229) 

Vitamin A (fat solnble) —-Tins is present m butter eggs 
and all ammal fats It is also derived from carotene, a red 
pigment found in certain vegetables, and converted into vitamin 
A in the body 

The early manifestations of vitamin A deficiency are the 
dovelopment of mght bhndness, and a condition of the skm 
known as folhcular hyperkeratosis, in which the skin resesibles 
marked “ goosofleah ’’ Gross deficiency of this vitamin pro 
duces xerophthalmia Recently it has been suggested that 
Daner’s disease and pitjTiasts rubra pilana are associated xvitli 
deficiency of vitamin A In children lack of vitamin A results 
in imperfect formation of the enamel of the teeth 

Vitamin D (fat solnble) — ^Like vitarom A this vitamm is 
present in ammal fats Deficiency m children gives nso to 
rickets (vide p 232) There is little known about the role of 
vitamin D m adults 

Vitamin E (fat soluble) — ^Xhis vitnmm is present m vege 
table oils, especially m uhcat germ oil In animals, deficiencj 
gives nse to abortion and to the development of a character 
isilrc neaTomuscafar disease Zfte freafraent w/Ch ntamm E 
of recurrent abortion, the muscular dystrophies, and motor 
neurone disease, in humans has been disappomting, and there 
IS no concltisne evidence that it has any beneficial effect on 
anj of these conditions 

Vitamin K — ^This fat soluble vitamm is present in kale, 
spmach and other vegetables It la essential for the formation 
of prothrombm and is of great value in the prophylaxis of 
hiemorrhage which may occur in patients with obstructive 
jaundice It is doubtful whotber avitaminosis K occurs merely 
as a result of a deficient diet Absence of bile salts prevents its 
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absorption and extensive disease in tbe bver may interfere 
mth tbe formation of prothrombin The chief practical use of 
vitamin K or synthesised piodacts having a similar action is 
its pro operative admimstration in jaundiced patients It mav 
also be of value in hajmoirhage of the nevr bom 

Vitamin B Complex (water soluble) — ^The chief sources of 
vitaimn B complex are whole wli^t (not white flour), yeast 
vegetables, and dairy products 

The vitamin B complex mcludes vitamins Bi, B 3 B^ B| 
and the vitaimn Bj complex which mcludes riboflavin meotimc 
acid pantothemc acid the filtrate factor, and vjtamm B, 
Several other members of the B complex are known to exist, 
but have not jet been definitely identified Onij ntamm Bj 
riboflavin and lucotmie acid will be considered here 

Vtlamin ( Aneunn) — This vitamm is fairly heat stable 
It 19 intimately concerned with carbohydrate metabohsm and in 
its absence pyruvic acid and lactic acid accumulate in the tissues 
The early signs of deficiency of this vitamin are palpitations 
tachycardia loss of vibration sense xn the legs, tenderness of 
the calf muscles, and the loss of reflexes Gross deficiency 
prodnces ben ben 

Bibofiaim — Several conditions result from doficienoj of 
this vitamin The bps develop a deep vermihon colour with 
a thin slimy, and denuded mucosa, a condition knoum as 
cheilosis Painful ulcerations occur at the angles of the mouth 
(angular stomatitis) and these may have a supenmpo^ed momha 
infection when the condition is called perleche Ihc tongue is 
clean bnt sore, and is usually purplish red with enlaigcd 
flattened papilUe 

Eye lesions are sometimes the earhest signs and consist 
m ai nly of comeal vasculansation with photophobia and itching 
and burning of tlie eyes 

NicotiniC Acid — ^The earhest lesions m ca'ses of deficiency 
of thia vitamm are a glossitis m which the tongue is sore, clean 
fiery red, and slimy, and a dermatitis on exposed parts of the 
body The later lesions are desenbed under pellagra 

Recently it has been su^ested that infections with the 
orgnmsms assoaated with Vmcent’s angina are connecteil 
with a mcotinic acid defiaency, but the evidence m support 
of this IS at present by no means conclusive 

Beri bepi JU.D Pellagra 

In the past there have been many theonw about the 'etiology 
of these two diseases, but it is now recogmsed tliat both are 
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esseutiallj due to vitamin deficiencies, although certain other 
factors may ho contributory causes In recent 3 ears ben ben 
has been said to bo due to vitaimn dcficienca and pellagra 
due to nicotimc acid deficiency It is nou considered that both 
these diseases are due to a multiple B complex deficiency, 
ben ben being produced arben the deficiency of vitamm 
js dominant, and pellagra arben mcotimc acid is mainly deficient 
This theory is supported by the fact that a deficiency of only 
ono member of the B complex is extremely unlikely and that 
ben ben and pellagra shoor great vanety m their symptomato 
logy, many of the symptoms bcmg common to both diseases , 
probably nboQavm deficiency play's an important role m both 
In fact, it is best not to look upon ben ben and pellagra as taro 
definite diseases, but rather as convement labels for the taro 
extremes of all the symptom complexes found in vitamin B 
complex deficiency 


Beri nciti 

Morbid Anatomy — The postmortem findings are those 
associated onth cardiac uicompetenco and peripheral neuritis, 
the nerves of the legs bemg particularly affected 

Symptoms — Either the cardiac or neuntic lesions may 
predominate, giving nse to " net '* or " dry " ben ben, 
respectively 

The onset of ben ben is insidious , early symptoms are 
oreakness or a feebng of oieighfc in the legs, palpitation, and 
dyspnoea The knee jerks are diminished and ultimately' 
completely lost , symptoms referable to sensory nerves also 
occur m the form of pariestbesije, patches of cutaneous anies 
thesia, and tenderness of the calves The weakness of the legs 
gradually increases, and there is obvious muscular vrasting, 
unless this is obscured by oedema The muscles shou the 
-Cif 

The heart is alavay^ enlarged, and there is often a marked 
engorgement of the a eins Occasionally cardiac failure occurs 
early and results m sudden death 

Diagnosis — The combmation of peripheral neuntis vnth 
oedema presents a picture seen m no other disease It is im 
portant, hoovever, to avoid overlooking cases avhere the mam 
symptoms are neuntic Tenderness of the calves, dimmution 
of tlie knee jerl%s, and areas of par'vsthcsia or ana?sthesia 
should arouse suspicion of ben ben ovhen they occur among 
persons nhoso diet is open to snsjMcion 
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Treabnenl — Ah in all dioeascs prevention 11 hotter than 
euro and tho proTision of food containing the Mtnmin B 
complex IS a sure protection ignmst ben ben liie nio?t 
satisfactorv method of suppl^’ing the dcfiuonc\, in annic's or 
on board ship Mbere fresh fo^ is difiicult to ohtain is to fub 
stitute whole meal for nliite bread If ricc forms the stajilo 
article of diet as it docs m manj eastern coimtncs, it shonW 
he undermilled in order that part of tho vntnmm contnmmg 
husk maj bo retained 

\V]icn tliere is cvidenco of cardiac involvement the patient 
must beatnctlj confined to bed and careful nursing la essential 
\Mien oedema is marked saline purgatives should he given 
A good mixed diet with plent} of milk fresh meat and vege 
tables must he onlercd and in addition jeast and whole 
wheat should he added to the diet to supplement its vitamin 
content Several propnetarj preparations of vitamin 
(aneunn) aro available and can he given either mouth or 
hj injection hut it must bo remcrabered Hint tins is not tlic 
onl^ vitamin which is deficient 

Pellagra 

Pellagra is a chronic disease charaetensed bj gastro intestinal 
and nervous s^miptoms and an erythematous rash 

StpnpfoiM — The most cliaractcnstic though not neccssanlv 
the earliest manifestation of the disease is an erjthematoiis 
rash of soracwliat peculiar type and distribution In its earlv 
stage it resembles an erj thcina such ns maj bo produced bj 
sunburn or a mustard plaster later the skin becomes tluchencd 
and resembles parchment and there is often pigmentation 
with desquamation of the epithelium Tlio rash is nio»t 
commonlv seen on tlie parts of the bod} exposctl to sunlight 
particularlv the hack of the hands and around tho wnsts and 
neck the extensor rather than tlio flexor siufnces arc affected 
The skin condition starts most commonlv dunng the spnng 
and tends to disappear after a few months onl^ to recur during 
tho follow mg spring 

The gastro intestinal tract is often afTcctcd ^ ague digc<5tivc 
disturbances such as flatulence and eructations arc common 
the tongue is nxl and desquamated and tho patient frequcntlj 
complains of a burning sensation in the mouth , there is per 
sistent (liarrhcea in the later stages 

The most senous feature of the disease is the involvement 
of the central nervous sj'stcm which tends to occur m the more 
chrome and severe cases manj of whom ultimatclv end tlicir 
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days ni an asylum Subjective symptoms sucli as depression, 
insomnia and Ivcadaohe aro common, ind not infrequently 
these jirogress to a defimte dementia Mith hallucinations and 
delusions, ivlnch may necessitate certification In the spinal 
cord, pathological findings, siinUar to those of subacute com 
bmed degeneration, occur with spastic or flaccid paralysis, and 
increase or loss of the tendon reflexes 

Uiflflinous-— This rests mainly on recognition of tho rish, 
winch m most cases is typical Sprue is distmguished by the 
characteristic bulky and fatty stools 

Treatment — good mixed diet with the addition of yeast, 
and ivith plenty of fresh fruit and green vegetables woll frequently 
effect a cure by itself 

Admimstration of nicotinic acid m 50 mgm or larger doses 
after meals, a daily dosage up to 600 mgm being given, is 
usually rapidly effective But the cure will not bo permanent, 
even if the mcotuuc acid la continued, imless tho general 
deficiency of tho vitamin B complex is given adequate attention 


SCURVY 

Vitamin 0 (Ascorbic Acid) —This substance is water soluble, 
and IS rapidly destroyed by heat when m alkahno solution 
It is present m all fresh fruits and vegetables, especially lemons, 
oranges and tomatoes Although potatoes are not very nch 
m vitamin C, they supply a very large part of the daily require 
ment wherever they fonn a staple food owing to the large 
quantity consumed In recent years good results have been 
claimed for the treatment of many diverse conditions wath 
nscorbio acid, but bttle conclusive evidence has been produced 
to support most of these claims Gross deficiency of vitamin C 
results in scurvy and deficient wound heabiig but all tho evidence 
tends to show that a patient has to be almost scorbutic before 
any lack of wound Iiealmg is revealed 

Scurvy has been one of the great scourges of armies in the 
field, and it was the dread of seamen on long voyages until the 
preventive qualities of lemons were discovered At the present 
time the disease is rare in adults, but it is still relatively common 
in infants m ivLom it produces a rather different climcal picture, 
which IS desenbed as infantile scurvy, or Barlow’s disease 
{( ule p 229) 

Pathology — ^TJie most marked feature of the disease is a 
tendency to boiiiioiThagc, so that extravasation of blood and 
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25etcclui] Jisomorrbages may lie found m nnj part of tlio bodj 
This hTmoirbagic tendencj is associated a loss of and an 
inability to re form uitcrccllular matnv 

Symptoms — ^Tho onset of scurry is usually iniidion null 
pallor lassitude and dyspncca ns earl) samptoms If tie 
dietetic deficiency is not corrected more characteristic sjanptoms 
develop The most sinking of these is the condition of the gum** 
winch become congested and spong), and bleed readil) -Is 
the disease progresses the swollen gums maj almost completeh 
envelop the teeth which become loose and maj ultimatelv 
fall out It should bo noted that the gums of edentulous 
scorbutic patients usuall) remain normal At the same time 
petechial spots appear on the skin particularly on the legs 
together with larger ccchvrooses ‘'ometimes IiTmorrhago 
takes place in the substance of a muscle producing n haul 
brawny swelbng tender to the touch Other manifestations 
of the hemorrhagic tendency are sub periosteal haymorrhages 
epistaxis hscmaturia and somotimcs cerebral hmmorrhngc 
Uncompheatod scxirvy is apyrcxial but sufferers from it arc 
very liable to intercurrent infections and frcQuently die of 
pneumoma In the later stages there arc cedema of the lega 
and sometimes effusions in the pleura and pericardium 

Diagnosis — In the preocnco of many cases diagiiO'siB » 
easy but with sporadic caecs there maj be confusion uath 
purpura hoimorrhagica In cases of doubt a blood platelet 
count may be helpful ns in scurvy the count is high while in 
purpura it is often very low Tlic therapeutic test is a 
valuable aid in diagnosis for a patient with scurv) when put 
on a diet nch in vitamin C shows a rapid inipro\cment 

Prophylaxis and Treatment — Mhcrc tlicroisno poi erl) and 
a mixed diet is eaten there is httlo risk of scurvj among adults 
Where it is imposablo to get suitable food a ration of lemon 
juice IS nn effectiio prophylactic Scurvy sometimes occurs 
in patients on a restncte<l diet such ns those on strict dielnrv 
treatment for peptic ulcer 

The symptoms disappear with marvellous rapidit) when 
the patient is put on a diet with an ample surplus of fresh fruit 
particularh oranges and lemons fre^h milk cabbage pilad^ 
tomatoes and potatoes Die ait imm is dcslroved by nlkalw 
and the u^o of soda in cooking green aegetahics must he f f 
bidden Scurvy can bo rapidly got luider control bv gnms 
ascorbic acid either by mouth (IW) to 300 mgm dnih) or bv 
injections in amount? up to 500 mgm in urgent ca«es 
ca'cs have however been reporte<l which did not rc'^pcn! t' 
the synthetic ascorbic aad but recovered rapidly on orinee 
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juico. It is important always to attend to'the diet, as probably 
all eases arc deficient in other vitamins as ^vell. 

Patients natli scim'y should be ke2it in bed until marked 
improvement has taken place, in view of the risk of sudden 
syncope and heart failure, even on slight OKertion. For pain 
or restlessness morphia may he necessary. 

J. J. CONYBEAEE. 

W P, Stamsi 



DISEASES OF THE BLOOD, SPLEEN, 
AND LYMPHATIC GLANDS 

DISEASFS OF THE BLOOD 
PnYSIOLOO\ 

T o understand many of tho features pre-scntcd b\ Ihe 
discaws discu‘»sed in this section it is csscntiil to 
remember certain physiological points concerning the 
circulating blood, and the mechanism hr uhich departures 
from tho normal may occur 

When interpreting blood counts, not onlv must we apffttdato 
what may be called "noiroal variations," but ako remember 
tho most acceptable theories concemmg the ongm of the 
various cells in the blood The red colls consist of a stroma 
or frameworh, composed chiefly of protein roatcnal, containing 
in its meshes hirmoglobm ITic cells are soft, flemble, and 
elastic, and can thus squeeze through opcrtims and clianneh 
narrower than themselres Hiej are non nucleated, Wconeare 
discs of about 7 4fi average diameter, form about CO per cent 
of tho total mass of tho blood, and total in men about 5,000,00^ 
per cubic miHimetre or slightly more, and in women nlioiit 
4 COO 000 The total surface area of tlio corpu'-rlrs js nlKitil 
3,000 square metres or 1 COO tunes tho surface of the bt)d\ 
itself— -a point of some importance m facilitating oxygen 
mterchangc In tho adult the red cells arc derived from the 
red bone marrow , in which tissue all tho precursors of rc<l crib 
are found As rnJJ bo seen later, tho cells, as seen in * 
blood film, maj show abnormalities of tho following types 
(a) Shortage of iron intake or cxce^sivo loss (lisemorrhage) ms} 
cause the cells to bo poorlj filled wth haunoplobm, and appear 
pale and somewhat irregular in shape These pale cells hare 
a low colour index, i « , the amount of hTmoglobin per t#‘3 
IS below normal, the normal cell hanng an index of unitr 
(6) A sudden call for large numlxus of new cells, ns nfurn 
Urge IiTmorrhago, maj result in the turning into the circulab<’» 
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of many pol) cliroraatic or >oung cells (reticulocytes), or cells 
iTitli Email romid nuclei (normoblasts), whicli would othennso 
have iiad tune to develop normally before bemg sent out 
(c) Some pathological process directly aScctmg the hone 
marrow (os ui pernicious anjcmia, leukemia, etc ) may prevent 
the proper maturation of the re^, which therefore appear in 
the circulation m their quite immature forms (megaloblasts, 
crythroblasts, etc ) {d) Some tone substance may be actually 

taken up bj the red cell and produce a characteristic micro 
Bcopical appearance, e g , the punctate basophiha of lead- 
poisoning 

Two types of white cell are easily distmguished, namely, 
the granulocytes containing granules m their cytoplasm 
(neutrophil polymorphs, eosinophils, and basophils) and those 
without granules (lymphocytes) In the mam, granulocytes 
are formed only in the bone marrow, and lymphocytes only in 
lymphatic tissue Both these tissues form part of the reticulo 
endothelial system of cells, and it is clear that any disturbance 
of this cell 8} stem, such as that which occurs in leukaemia is 
especially liable to bo accompanied by marked disturbance in 
tho patient’s white count On the other band, the more 
common departures of the white count from normal are m tho 
nature of physiological responses of the tissues to abnormal 
stimuli For example, the granulocytes vhich are mainly 
phagocytes show increased production m septic states, such as 
pneumonia, where cellular debns has to be removed from tho 
tissues Again, the mcrease m lymphocytes in tuberculous 
infection is simply an mdication of tho glandular hyperactivity 
which 18 part of the natural defensive reaction As in fho case 
of tho red cells, immature white cells may appear m the blood 
if there is a very sudden and vigorous call for any particular 
type This is specially well seen m the case of the granulocytes 
(poljTnoiphs), where a satisfactory defensive response results 
in the appearance of many “ young ” forms in the circulating 
blood As the younger the cell the fewer the lobes seen m 
its nucleus, the nature of the response can be recorded as tho 
Ameth count, which is a percentage record of the number 
of colls having ono to five lobes to their nuclei Normally, 
the greatest number have two, three, or four lobes In a 
vigorous defensive leucocytosis the majority may have onij 
two, while many young forms with only a horse shoe shaped, 
unlobed nucleus will occur This change m predommanco is 
described, according to the customary method of recording 
(Ameth count), a .9 the to the left” In the case of 

deficient white cell production, such as occurs in pernicious and 
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aplastic anajmias, the predominant cell may be older and 
therefore possess more nuclear lobes, m which cose the count 
shows a “ shift to the right 

The frankly immature cells, namelj, myeloblasts and 
myelocytes, appear with any frequency m the circulating 
blood only when there is gross disturbance, general or local 
of some part of the blood formmg system Iheir appearance 
represents failure m function and m proper maturation, and 
never occurs as a physiological response to external stimuh 

One other cellular element m the blood remains to be 
considered, namely, the platelets Ptobably they also arise 
from the bone marrow durmg the development and difierentia 
tion of the megakaiyocytes It is, however, clear that the} 
are mtimately concerned with coagulation Their function 
appears to be, however, concerned not with the production 
of the fibrm clot as such, but with its proper contraction and 
firmness after the fibrm has been deposited Without a full 
quota of platelets, coagulation of the blood is not eflicuent in 
closmg breaches, traumatic or toxic, m the capillary walla 
Normally the blood contains about* 250,000 platelets per cubic 
millimetre Great mcreases above this level, such as may 
occur in puerperal states, are found to cause a liability to throm 
bosis, whereas falls to about 40,000 per cubic millimetre result in 
a liability to purpura and extensive bruismg from quite trivial 
trauma At about 16,000 per cubic millimetre there is usuallya 
tendency to spontaneous haemorrhage from mucous membranes 

In this coimection determmation of the bltedxn/j tmc 
and cloUtiig lime may be of the greatest importance 
The bleedmg tune is that taken for oozmg to cease from a 
sharp smgle finger-prick made with a Hagedom cutting needle 
The drops of blood are blotted off the finger at one quarter 
mmute intervals without touchmg the skm Accordmg to the 
depth of the prick bleedmg will cease m a normal person m 
three to four mmutes Vanations depend upon the rate of 
clot retraction as well as upon actual coagulation Thus when 
there is a _platelet shortage, formation and fixation of an 
efficient clot is delayed, and therefore the bleeding tune is 
prolonged, although the rate at which the first actual coagulwm 
forms may be normal To determine the clottmg time the mobt 
satisfactorj method is that of Lnidlaw By this niothou 
the normal clotting time is ilurce to four mmutes 

A physical property of drawn blood, observations of vhicli 
may be helpful chmcally, is the sedimentation rate of the rc'l 
cells When a column of freshly (JoUectecl, citrated blood Ja 
set up, the rate at which the red cells sink down to form « 
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compact layer depends npon yanations m the plasma proteins, 
which are in turn related to the presence or absence of tissue 
breahdoivn proceeding in the body The more active the tissue 
change, the greater the rate of fall of the red cells, and the test 
becomes a delicate mdirect method of detectmg the activity 
or quiescence of infiammatoiy processes not readily observable 
by direct means Hio normal blood sedimentation rate is 
1 to 8 mm in one hour 

The subject of blood groups is discussed later m connection 
With blood transfusion 

The specific gravity of blood is normally about 1,059 
In anamna this figure may be much lower , for example, 
a hoimoglobm of 30 per cent • is usually associated with a 
specific gravity of about 1,035 In collapse, or conditions m 
which great loss of fluid occurs, eg cholera, a marked nse 
may be noted 

Normal red cells can resist the osmotic pressure set up 
when they are immersed m sahne of 0 45 per cent , isotonic 
saline being 0 9 per cent and are not Inked until they are 
immersed m weaker sahne solutions The highest dilution 
which any particular cells can resist is taken as a measure 
bf their fragility, a determination of great diagnostic value m 
acholuno jaundice, m which condition the cells are unusually 
fragile and therefore tend to heemolyse while m circulation, 
thus producing jaundice 

The average quantity of hicmoglobm m the blood of healthy 
adult males is about IG 2 mg per 100 o c The average red 
cell count in the normal male is actually nearer to 5 500 000 
than 0,000 000 per cubic milhmetro, and the higher figure 
must for normal red cells, therefore correspond to about 
IG 2 mg of lijemoglobin per 100 cc If ne take, as is usual, 
only 5 000 000 i>er cubic roilhrnetre as the ‘ normal ” then for 
purposes of estimatmg the colour index {vide p 351), which is 
H^moglo bm pei yentege ^ the relative amount of 

Bed cell percentage 

fi'cmogfobm per ceU the ■' norraaf ’ or I(f(f per cent Ajs?cejo 
globm figure as marked on the hajmoglobinometer scale should 
correspond to only about 14i5 mg of h'cmoglohm per 100 c c 
Unfortunately the abboluto hsemoglobm value to which the 
100 per cent mark corresponds varies with the type of instni 
ment In the older Haldane carboxyli'emoglobm hoimoglobm 
onicter it is onlj 13 8 mg in tlie more recent Sahh and Helligo 
acid lixmatm types it is about 14 7 mg U ith the object of 
fixing a universal standard an olficial committee is noii sitting 
Jleamvlule in making chiucal haemoglobin estimations it seems 
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advi'v'ible to use an apparatus (one of the acid h»raatm t.\T)os) 
m ■winch the normal 100 per cent reading is given when patient s 
blood contains 14 5 to 14 7 mg per 100 c c Then if the 
“ normal ” red count is taken to be 5,000,000 per cubic milh 
metre, the figure for the colour index will be trulj' representative, 
as it IS meant to be, of the relative amount of htimoglobm per 
cell, 1 0 being the normal index To determine the ha?mo 
globin content .of the blood with chemical accuracj, the best 
methods are based eitlier upon estimation of tlie oxygen 
earrjnng capacity or the iron percentage of the fresh blood 

Blood Thanstusion 

Although the idea of blood transfusion ongmated many 
centun^ ago, it is only during the last twenty years that 
transfusion of blood fivrm one mdindual to another has become 
a relatively safe and simple procedure This result is due to 
two discovenes firstly, a knowledge of the blood groups in 
human blood , secondly, the use of sodium citrate as an anti 
coagulant Without a Imowledge of blood groups, transfusion 
was at best a hazardous operation, which might as readily 
result m the death of the patient as m the amehoration of hu 
symptoms Without citrate methods the techmque of the 
operation was necessarily difficult owmg to the nsk of clotting 

Blood Groups — ^It has long been known that if the blood of 
one species of animal is mjected mto the circulation of another 
the mjected corpuscles are rapidly destroyed and hsemoglobm 
appears m the blood and unne The existence of “ blood 
groups ” in human beings was first shown by Landstein^r in 
1901 In 1907 Jansky earned matters a stage further by 
descnbing four distinct groups Two years later iloss m'ldo 
similar observations and published his classification of bloods 
into arbitrarily named Groups I to TV The SIoss grouping 
was 'Widely used for many years, but should now be superseded 
by the International (A, B, 0) Classification ^hich is at last 
hemg umversally adopted These “ fouf group ” classifications 
depend upon the fact that all the red cells of any particular 
pereon carry both, one, or neither of two agglutinogens A and B, 
makmg four possibilities, AB, A, B, and 0 Contact bctiioen 
cells carryTug A or B and any serum contaming tho correspond 
ing agglutinins termed respectivoily a and will result m 
a^lufination of the cells The Wooii of any individual cannot 
contain both agglutinogen and corresponding agglutmm, 
otherwise auto agglutination nould occur Tour stable imv 
tures may therefore be mot with, namely, AB-}-°j A-|-^» 
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and 0+a^ These are the four main blood groups 'ubich for 
eimphcity are m the International Classification named bj 
their cell agglutinogens onlj For bloods from different 
individuals to be completely compatible they must belong to 
the same group Any oilier combination allows at least some 
of the cells to come in contact with their specific agglutinin 
But in transfusion practice although it is essential that the 
in going cells of the donor shall not be clumped by the recipient’s 
serum the agglutinins m the donors serum are sufficientlj 
diluted as they enter the recipients circulation to reduce their 
effecl on his cells to negbgible proportions Therefore it is 
possible to uso ns donors not only persons of the same group as 
the patient but also persons whose blood is of a group having 
cells nluch iviU bo unaffected bj the agglutinins known to bo 
present m the patient s scrum The table given bolow will 
make the possibilities more clear It indicates tho result of 
contact between tho cells of the possible donors and patients 
of different groups and the relationship between the older 
Moss Groups and the modern International Classification It 
also shows the percentage occurrence of the groups in Western 
Europe As Group 0 cell» contain no agglutinogen they 
cannot be affected by sera of any of the groups Persons 
belonging to Group 0 arc therefore umvcrsal donors and 
used for builchng up stored blood supplies Tor Group A 
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pihents the donor must bdong to Group A or Group 0 for 
Group B patients the donor must belong to Group B or Group 0 
Group AB patients cun receive from donor of any group md 
Group 0 patients must have a Group 0 donor 

Before transfusion thwcfore, it is essential to know tlio 
group of both donor and recipient The teclmique of grouping 
using the “ four group ’ classiBcation is simple Fresh lugh 
titre specimens of known Group A and Group B sera are re 
quired and can nowadays be obtamed from the official senun 
laboratones A little of the blood to be tested h collected from a 
finger pnck mto a tube containing a small quantity of 3 per 
cent sodium citrate A drop of the cell suspension thus 
obtained is mixed on a perfectly clean glass sbde with separate 
drops of the two known sera The drops are kept under 
observation for ten to fifteen minutes, preferably at 37® C 
incubator temperature, but this warmmg is not usuaifv 
necessary When agglutination of the cells occurs they clump 
together the even emolston taking on the appearance of coarse 
grams of red pepper lying in the clear serum The change is 
readily seen with the caked eye when the shde is oxamuied 
against a white background By reference to the table it will 
be seen that should no agglutination occur with either senua, 
the cells tested are of Group 0 If there is agglutination with 
both sera, the cells are of Group AB If the colls agglufinaie 
in serum A only they are of Group B If they ngglutmate 
in senim B only *the\ are of Group A In recent years it lins 
been foxmd possible to divide this last group into Ai and A. 
But tlus subdivision need not affect transfusion technique 
except m so far ns occasional ca’=es of Group A*B have n senna 
which agglutmates 0 cells and thus introduces a sbght risk of 
untoward reaction if a luuveisol 0 donor is used for an AB 
' patient without preliminary taoss matching For satisfactoia 
groupmg testa it is essential that the samples of standard sera 
should be qmte fresh or have been kept in tbe ice chest becauy: 
rapid detenoration takes place at room temperature 

As aircaiy Bxp\Kinefr, Vue lAerA froriw iur tvT/y 'x/icrt.'KriAM 
is an individual of the same group In these circumstances the 
two bloods will “ cross match ” perfectly, that is to say, no 
agglutmation will take place when using the above slide 
technique, some of the donor s cells are mixed with the pvaticnt s 
serum and ttce tersa some patient’s cells mixed with tho donor s 
serum to make quite sure of compatibihti this test shonll 
always be made Wlien the donor, according to iirelimmata 
grouping is suitable but not of tlie -yime group as the patient 
one should by matching the donor’s cells against the patient ^ 
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Benim, maLe qxute sxirc that the ingoing cells will not 
be agglutinated m the reeipteat's circulation In some 
severe disorders of the blood and with all patients m 
whom it IS undesirable to produce even the sl^litest reaction, 
it IS advisable always to use a donor of the same group and 
one which cross matches perfectly Occasionally cases are 
met with, particularly those with very severe anemia, whose 
red cells undergo auto agglutination oven m normal saline It 
IS then necessary to perform tho cross matchmg tests at 37® 0 
by keeping the cell serum suspensions m the incubator throngh 
out tho period of observation In emergency and when no 
standard sera are available, and the precise groups of patient 
and donor caimot be determined, the finding that tlieu: bloods 
cross match perfectly, or even that tho prospective donor’s cells 
aro unaffected by the patient’s serum, will j ustifj tho transfusion 
being undertaken 

It IS important to remember, while on the subject of blood 
groups, that m 1028 it was noted that one or both of two addi 
tional agglutinogens, termed 51 and N, may be present in 
human red celb The corresponding agglutinins aro not, 
however, found m any natural human sera Therefore, no 
account need be taken of the M and N factors when groupings 
or matchings aro made for blood transfusion purposes But 
specific M and N agglatmatmg sera can be made by animal 
moculation, and therefore bj use of such sera, as weU as known 
A and B human sera, twelve instead of four blood groups can 
be identified and termed AJI, AN, AMN, Bat, BN, BaiN, OM, 
ON, OaCN, ABM, ABN, and ABaiN This wider differentiation 
of blood samples has its obvious apphcation in medico legal 
work, but 18 unnecessary as a prehmmary to blood transfusion 

Another factor Rh {rhesus), present m about 85 per cent 
of jicoiile, has recently been discovered, but as it is impossible 
in ordmar}' practice to test for this, it will suffice to say that it 
seems as though, for the ideal absence of risk, Rh patients 
should receive blood only from Rh donors, particularly if 
more than one transfusion bag to be performed rurtfier work 
on this factor is awaited 

After any transfusion, even with a compatible blood, there 
IS Bomctimes a general reaction with pyrexia and ngors, but 
if an mcompatiblo group is employed there is a grave nsh of 
serious symptoms She recipient becomes rapidly distrc'^sed 
and dyspnceic, suffers from precordial pam, and the pulse 
becomes first slow and then rapid and thready , the temperature 
rises and ngors may occur ; th© irnne is diminished in amount, 
and sometimes hsemoglobmuna or suppression may occur 
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Death may take place rapidly, often as the result of unemia 
and deposition of altered hsemoglohm in the renal tubules 
If, before transfusion, the patient is giren eofHcient aliali 
by the mouth to render the urme alkalme, this deposition of 
pigment m the renal parenchyma is, m event of incompatibility, 
largely prevented The incidence of pyrexia and ngora can 
be decidedly reduced by (a) making sure that the blood u 
kept warm, its temperature never falling below 35* C , (6) the 
use of closed apparatus for transfusion and nccessorj solutions 
which are absolutely free from living or dead bacteria and all 
morgamc particles , and (c) giving the patient ephednne J gr 
twenty minutes before transfusion 

In addition to careful attention to groupmg, it is important 
to ascertain that the donor is not suffermg from any com 
municable illness such as syphilis, malana, or fevers m the 
incubation period Allergic donors are also undesinblo 

The mdications for transfusion are dealt with in the sections 
on various diseases, but they may be given here m tabular 
form 

1 Haemorrhage and shock, eg ,m severe trauma, operations, 
or loss of blood ^m hiematemesis or htemoptj'sis 

2 Blood diseases, e g , penucious anaemia, splenic anemia 
leukaenyo, tcierus gravts neonatorum 

3 Hsmophiba and purpura, m which it is hoped that the 
transfused blood may bring about cessation of hiemorrhago 

4 Septicaemia and pyaemia 

6 Beforo operations upon aummic patients 

Stored Blood — War conditions liave directed mcrc'i''cd 
attention to storing and transporting of blood for immediate 
transfusion of casualties Wliolc, evirated blood collected from 
the donor with absolute asep-^is into closed contamers and 
stored at 2° to 4" C can be used without risk of undue rcnchnn 
until about one month after collection Sliakifig must le 
avoided Good preservation of the cells depends also upon the 
exact composition and the amount of anticoagulant solution 
used That which finds most favour for pro’ionged 
18 100 c c of 2 5 X)er cent sodium citrate and 20 c c of jier 
cent glucose for each 420 c c of blood If, how ever the blood 
IS to be used witlnn two or thr^ dajs of collection, ouh j 
part of 3 8 per cent sodium citrate for each 9 parts of blood 
need ho used Tlicn dilution being less, the oxagen carrying 
power IS greater \Vlien storctl for a long time bj the former 
method the erythrocj’tes, altliough they slowly dctcnonitc 
losing potassium and tending to Jn?jnoJ>se, remain capabw 
of functioning plij-siologically m the recipient’s circulation lor 
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many days Slaizels has sho^vn that nlthoiigh tlie cliemistiy 
of stored cells difTers from that of fresh they become recon 
ditioned m the patient’s circulation within twenty four hours 
of transfusion But the longer the storage the more cells 
become changed beyond recoveiy and the more liable is trans 
fusion to be followed by reactions the incidence of wluch 
steailily rises after the &st fortniglit of storage Dp to ten 
da3^ however it may be assumed that aU tlie transfused 
cells will become reconditioned and up to fourteen days storage 
that most of them avill do so The leucocytes of stored blood 
rapidly die and the platelets are lost by adhering to the sides 
of the contamer rresh blood should therefore be used for 
transfusing cases shelving a poor white cell count and those 
sufEering from active sepsis acute hemolytic anaemias or 
purpura Tor other types of an'cmia stored blood has great and 
satisfactory replacement value Whatever antibodies are 
present are relatively well preserved and are transferred dnnng 
transfusion 

Tor emergency work when groupmg of the patient is 
impossible it is usual to store umvcrsal donor (Group 0) blood 
only mixing several bloods together m order further to avoid 
incompatibility risks But as some 40 per cent of the patients 
will belong to Group A a ‘ blood bank generally cames a 
cortnm amoimt of Group A blood also for use m transfusions 
after the patient s group has been determmed thus saving 
strain upon the universal donor panels The disadvantages of 
Group 0 blood for universal transfusion are few but occasion 
ally 0 plasma may bo of exceptionally liigh titre and by 
agglutinating the cells of patients of groups other than 0 
cause reactions Except in the case of very aiiajmic patients 
whose cells must at all costs be protected this phenomenon is 
rarely of importance but whenever the red count is very low 
it 13 advisable to transfuse only with blood of the same group 
This also apphes to the use of plasma or serum 

During storage the cells settle after two days into a compact 
layer surmounted by relatively clear plasma As red cell 
deterioration and luemolysis begin a pink zone appears m the 
lower part of the plasma and rises steadily but this zone should 
not be very noticeable until about the eighth day onwards 
Gross hojmolyais suggests infection of the blood If the bottles 
are shaken after the cells have first settled the compact layer 
never reforms and the rate of luemolysis usually nses If the 
blood 13 ever allowed to freeze rapid hTniolysis takes place on 
thawing and if the blood bo then transfused it may cause 
severe reactions Although stored blood should be very^ 
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warmed to about body temperature before being run into a 
patient’s vem, the greatest care must be taken that it is never 
at anj tune overheated Overiieating causes verj rapid 
b-emolysis and e\tremely severe reactions "Whole blood trans 
fusions, fresh or stored, are required only for casualties who 
have suffered actual h'emorrhage If the condition is one of 
shock without hemorrhage, they require transfiision of pla«ma 
or serum only 

Plasma Translusion — Systematic storage of eitrated blood 
provides opportunity to collect and store for even longer 
penods large quantities of plasma This is easily- pipetted 
firom above the layer of cells, bemg withdrawn before an} 
appreciable hsemolysia has taken place Esnally sample** 
from several bottles are pooled Dnp transfusion of plasma is 
found to be particularly valuable when the patient is suffenng 
from shock without hcemorrhage The effect is to counteract 
the fall in plasma proteins to restore the blood volume, and 
to help to raise the ajstoltc blood pressure to the region of 
100 mm of Hg If plasma transfusion is going to be per 
manently effective in this respect, marked clinical unprovement 
will have taken place by the time 2 or 3 pmta have been run in 
If the patient’s condition is even then not mamtamed it is 
unlikely to be permanenti} benefited by further transfusion 
The giving of very large volumes of Group 0 plasma is not 
without nsk because, as noted m the previous section, its 
agglutimn content maj be high Group T) plasma contains 
both agglutimns a and which in contact with, an} cells of 
groups other than 0 will o^lutinate them, rapidl} U'lng 
moderate quantities of pooled plasma this effect is rare!} of 
climcal significance unless the patient’s red count is excep 
tionally low but red cell destruction can bo serious if really 
large volumes of high titre 0 plasma are given to patients of 
other groups To avoid administration of the agglutinins m 
Group 0 plasma, it may be left m contact for some days with 
red cells carrying the ngglutinmogens A and B and its agglutinins 
will then be to a large extent absorbed The agglutimn free 
plasma can then be stored in the usual wn} The ideal plasma 
for transfusion is of course. Group AB, wluch is agglutmm 
free from the outlet, but this unfortimately is the rarest group 
Any plasma collected with strict asejvus maybe stored wet for 
very long penods, although m the cold it tends to depo'^it fihnn 
gradually and requires, with the attendant nsk of contamuia 
tion, filtering at intervals Thus it is customary to store plasma 
at room temperature under which conditions, although storage 
cannot be qmte so long, fibrm deposit is much less marl ed 
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Serum Transfusion — Stored serum can be used for all the 
puriioses indicated nhove in connection with plasma Plasma 
Jus no a(U intakes over scrum except tint in practice 
paiticularly m tlio blood depots it provides a use for the 
plasma mthdraivn from tamo expired blood Experience m 
tins country has not confirmed the suggestion that serum is 
more toxic than plasma tliough it is possible that very fresh 
serum is somewhat more toxic than the stored product toxicity 
gradually decreasing with keeping Serum too goes flaJ^y 
after long storage and all these stored materials should durmg 
intravenous administration always bo passed thiough a monel 
metal gauze or a gas mantle filter as suggested by Maizels 
All specimens which are not reasonably clear should be returned 
to the laboratorj for baetenological testing and refiltration 
It IS important to remember when considering the volumes to 
be transfused that owing to the prehmmary dilution nith 
anticoagidant the protein content of plasma is decidedly lower 
than that of scrum As regards rate of transfusion m the 
case of blood plasma or serum the first pmt may be given 
relatively qmcldy in 20 zains say but thereafter tJie rate 
should b© reduced to about one dnp per second or even slower 

Desiccation of Serum and Plasma — Although serum and 
plasma can he stored net for very long periods drying in 
vacuo at low temperatures is the onlj means of ensuring really 
permanent preparations Another great advantage possessed 
b> the dried products is the enormous reduction m volume and 
the case with which the> can therefore bo transported great 
distances Wet preparations would not be so extensively used 
as thej are at present if there Were more drying plants m tlie 
coimtry On the other hand for a hospital having its own local 
donor panel and using tlic plasma or scrum in its own u ards 
desiccation is really unnecessary The transport question does 
not anso time and some trouble are involved m tedissolving 
the dried products and blood collection is graded to the purely 
local needs and very long storage is nea er necessary 

Transfusion of Red Cells Alone — If blood collected as for 
storage (citrate and glucose) is left for two to five days in the 
cold until tho red cells have settled mto a compact layer the 
plasma may bo pipetted off to within one quarter of an inch of 
the upper level of the cells These can then be transfused alone 
Administration should follow separation nitlun twenty four 
hours in case the blood has been infected durmg removal of 
the plasma For the same reason the cells should be kept cold 
imtil just before use The advantage which may lie m tho 
transfusion of these packed cells are that much oxygen 
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carrying capacity is provided m small bulk, any agglutinating 
action of the Group 0 plasma upon the patient’s cells is lafgelj 
removed and u hen, as in a case of aplastic an'emia, the patient 
may require, saj , 400 c c of cells per fortmght, the plasma 
which the patient does not m any case need is saved for other 
purpo«es 

Method of Blood Transfusion — The techmque of blood 
transfusion can only bo learnt by expenence The citrate 
method is that usually adopted , a pmt of the donor’s blood 
IS ■withdrawn through a lai^ needle mto a flask containing 
approximately 75 c e of 3 8 per cent sterile sodium citrate , 
as the citrate prevents clotting, the blood may, provided it is 
protected throughout from contamination by dust or bactena, 
be run into the recipient’s vein at leisure by any method em 
ploying gravity or syringe pressure If the citrate is an 
absolutely pure product, it appears to produce no ill-effects 
The essential pomts concerning groupmg, temperature control 
rate and reactions have been considered in earher sections 
As regards method the gravity apparatus issued for Service 
and E AI S emergency work is very valuable owing to its 
extreme simplicity, but with difllicult veins or those of young 
children, methods m which the operator has greater personal 
control such as the two way syringe or small rotary pump 
methods, are more reliable and better adaptable to difficult 
climcal conditions Also where large volumes are to be gireh 
very slowly by dnp over long periods it will be found better 
to use when po-^sible, a more refined apparatus than that 
now issued for emergencies For details of these methods the 
reader should refer to works devoted to actual technique 


AN^IMIA 

A diagnosis of " anamua ’* is one that is often too readily 
made by the patient and sometime by the medical attendant 
It most be remembered that too much reliance must not be 
pfaceii upon fie padiend’e colotit, Arrxd ts nod erndcrtfisu’ t<f Ssd 
persons with a pretematurally pile complexion whose blood 
as proved by estimation of the hiemoglobin, shows no evidence 
of nn a>Tnia The best clmical indication of amemia is pallor 
of the conjunctivse, the nail beds, ond of the palms of the 
hands Needless to say, before institutmg treatment for 
anemia, a careful blood exammation is essential 

Classification of Ansemia — ^Anmmia may be due to loss or 
picreased destruction of blood, or it may result from interfeienco 
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with the production of red ceUa The following classification 
of the more common types of amemi& may be adopted 

1 Anaemia due to loss of blood or increased blood 
destruction 

(а) HiDmoirhage, acute or chronic 

(б) Abnormal hoamolysia , this includes acholunc 

jaundice, sickle celled anaimia, and the acute 
hjemolytic anemia of Lederer Haemolysis also 
occurs m malaria, blaekwater fever, and some 
times in septicremios 

2 Anaimia due to interference with normal blood formation 

(a) Toxic or infective processes, e g , lead poisomng, 

nephritis, growths, acute or chrome infections 

(b) Deficiency aniemias pernicious anxnua, simple 

achlorhydric anaimia, and perhaps chlorosis 

Obviously in any mdividual patient more than one factor 
may be produomg nmemia , thus caremoma ventnculi may 
render the patient anaemic by contmued loss of small amounts 
of blood, and also by its depressant effects on the bone marrow 
and the reduced production of the gastric hEsmopoietic factor 
The term " secondary ” is often apphed to any form of an®mia 
m wlucli the colour index is low, but it is desirable to abandon 
this m favour of the term “microcytic” or “hypochromic,” 
mdjcatmg that the red cells are smaller than normal and 
contain less hasmoglobm in contrast wntli the “ megalocytic ” 
or “ hypercIiTomic ” types m which the cells are on the 
average larger than normal and contain more hannoglobm 

ANiEMIA DUB TO H^IOERHAGE 

Very severe amemia may result from either a smgle severe 
haemorrhage, or from long continued loss of smaller amounts 
of blood As> a rule the diagnosis is obvious, but it is important 
to bear in mmd that bleeding from piles or from the uterus 
may produce a severe amemia, though the amount of blood 
lost at any one tunc may not be very great Treatment must 
be directed to the cure of the underlying condition, though 
m severe cases blood transfusion may bo required to tide over 
a critical condition Administration of iron (tide p 350) 
accelerates the regeneration of the blood 

ACHOLURIC JAUNDICE 

Tills condition is also sometimes known as Chrome Hoemo 
Ijtic Jaundice It occurs in a familial form, but there is also 
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an acquired hajmol}’tic jaundice in adults Hoi\ far these two 
types arc related remains imccrtam 

In both forms of acholuric jaundice the fragdity of the red 
cells IS usually mcreased, but more obviously in the familial 
cases Nonnd red cells begin to hiemolybe m a salme solution 
of 0 45 per cent , and bsemolysis is complete in a 0 3 per cent 
solution In acholuric jaundice the corresponding figures are 
0 0 per cent and 0 40 per cent In acholuric jaundice the 
mcreased fragihty of the corpuscles leads to their premature 
destruction, and the liberated hscmoglobm is transformed mto 
bilirubin and jaundice results The mam site for the destruction 
of corpuscles is the spleen There is an excess of urobilm m 
the urme, but no bile In some cases of the disease, particularlj 
m its acquired form, there maj be no evidence of increased 
fragihty, as judged by testmg with salme solutions, but m 
some of th^e the fragile nature of the cells may be demon 
atrated bj washing the cells completely free of serum before 
appljnng the test 

Symptoms — In the famihal form of the disease jaundice 
may be first noted m infancy or childhood The spleen is 
much enlarged The ansenua is only of moderate degree and 
gives a false appearance of microcytosis because of the spherics! 
shape of the red ceUs m acholuric jaundice (spherocytosis) 
The symptoms axe often mtermittent, and the general health 
may remam satisfactory Exacerbations occur m which the 
patient becomes more obviously jaundiced and anfemie, and 
durmg these penods there may be some pyrexia, with petechial 
hsmorrbages and ecchymos^ 

In the acquired type, which starts m adult life, the anaunia 
IS more severe and the jaundice less stnlnng 

In both forms of scholunc jaundice the reticulocj’tes are 
mcreased, particularly m the acquired type, to 16 jier cent or 
higher mdicatmg active generation of new red cells to repHco 
those lost bj luemolysis The indirect van den Bergh reaction 
13 positive, very markedly so during the active phases, owing 
to the h'cmofj’sis, and pigment stones maj form in the ftahtir 
tract and give nse to biliary colic Tbe leucocyte coiuit la 
usually mcreased dunng exacerbations 

Diagnosis — Acholunc jaundice may be nustaken for 
permcious anaemia In the latter condition, however, there u 
dunmished rather than mcreased fragihty and tbe blood 
picture is megalocytic, m contrast to the low colour index to 
acholunc jaundice Moreover, the spleen is rarely as large m 
pernicious anaimia as m adioluric jaundice 
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Treatment —In some of the faimhal cases the symptoms are 
80 slight that no treatment is needed In both types of the 
disease splenectomy usually produce remarkably good Jesuits 
Soon after the operation fragility is often diminished, 
but later the condition of mcreased fragihty may reappear, 
although the patient no longer suffers from, the symptoms 
of the disease 

Sickle-celiefi Anemia — ^This is a fannUal and hereditary 
disease found only m negroes There is intermittent fever and 
severe hjemolytic anamia, wluch ultimately proves fatal 
Large numbers of tho red cells are sickle shaped No treatment 
IS effective 

Acute Hramolytic Aneemia of frcderer.' — ^Nothing is known 
of the tetiology of this rare condition, which usually occurs ui 
adolescenco The onset is sudden and the degree of an'emia 
increases rapidly The temperature is raised and hiemo 
globmuna or sbgbt jaundice may occur There is often a 
leucocytosis vitli piyelocji;ea or myeloblasts simulating acute 
loukccmia Transfusion is often successful and this maj help 
to difforontiate tlio condition from leukaemia 


PERNICIOUS ANiEMIA 
{Ad.duon'9 Antsinta) 

‘Addison, m 1849, described by the term ‘ idiopathic 
anicmia ” a condition of profound an®mia occumng without 
any obvious loss of blood Tins well recognised climcal con 
dition has since been generally* knonn as permcious anajmia 
The disease occurs rather more commonly m males than in 
femal<», and is most hkelj to develop between thirtj five and 
sivty years of age It is sometimes hereditary or fazmlzal 
Morbid Anatomy. — ^There is little evidence of emaciation m 
comparison with the duration and seventy of the amemia 
Tho post mortem findmgs ore characteristic The skm is 
usually of a typical lemon yellow tmt, with occasionally a few 
petechial hsemorrhages on the lower limbs The muscles are 
intensely red while the subcutaneous fat is of a bright yellow 
colour The heart is markedly flabby, with much fatty infiltra 
tion of the muscle , on naked eye exammation this is best 
seen beneath the endocardium covermg the muscuJt papiJlares 
of the left ventricle, the condition bemg usually termed 
“ tabby cat stnation ’ The liver is often large and fattj , 
with a colour exactly that of ea/e au laU With potassium 
ferrocyanide and hj drochlonc acid the liver turns a Prussian 
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blue colour, due to an excess of iron containing hzemosjdenn 
Tins reaction is known as Perl's test, and is usuallj also posi 
tive m the kidneys and spleen The latter organ is enlarged 
m a majority of the cases The bone marrow m the shafts 
of the long bones is bnght red in colour, and a smear of the 
marrow shows numerous large nucleated red cells The spinal 
cord appears normal on naked eye inspection, but histological 
exammation may show the changes characteristic of subacute 
combmed degeneration 

Pathology — For effective maturation of the red cells in the 
hone marrow an anti miennc prmciple is necessary To 
produce this it has been shown by Castle that two factors nro 
i-equired (i) an intrinsic factor (hTemopoietm), which is pro 
duced b} the gastric mucosa, especially that of the pyloric 
antrum and to a less extent by the cardiac and duodenal 
mucosa The intrinsic factor is thermolahile (ii) An extrinsic 
factor, which is present m the protem of the food, especiallv 
in that of meat or perhaps m the breakdown products of sucli 
proteins The intrmsic and extrinsic factors are both necessary 
for the production of the “anti anaemic principle” ailucli at 
any rate when stored in the liver is thermostable This is 
formed by the interaction of the two factors and is absorlicd 
from the small intestine into the blood, winch carries it to the 
liver and other organs, where it is stored, particular!) in tlio 
liver Without the ‘ anti an'emic principle ” the red cells m 
the hone marrow are incapable of normal maturation In 
consequence of such impaired maturation the circulatmg red 
cells are larger ttian normal and tho anaimia produced is 
megalocytic or lij'perciironiic 

Jlegalocjtic anxmia may result from (i) ab'sence or in 
sufficiencj of the intrinsic factor , (ii) insufEcienc) of extniisic 
factor (ui) inabilit) of the inlestme to absorb the anti anxmic 
prmciple formed bv tlie two factors , (iv) n failure of tlic 
storage mechamsm m the hver , (v) a failure of the bone 
marrow to make effective use of the anti nnrenuc principle 

By far the most frequent cause of megalocy'tic nn'cniia 
IS the first, absence or insufficiency of the mtnnsic factor, an<l 
this is the basis of the relatively common disease, pernicious 
anaimia 

As has already been stated the intrinsic factor is evohed 
m the gastnc mucosa, mainly m the prepjlonc region If 
the intrmsic factor is abrent or deficient the suppl) of anti 
an»mic pnnciple to the marrow w rendered deficient In 
jctiology of pernicious nnajniia it is necessar) to detemuno how 
the suppl) of intrinsic factor comes to he dcfcctne I" 
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periucious anremia it lias been shown that almost ^nthout 
exception there is a gastric achyha, m "niuch there is no 
secretion of free hydrochloric acid even after stimulation by 
Instanime Such an achylia may result from an hereditary 
defect in the stomach Thus it is found that not infrequently 
the disease is familial and also that in a family where one 
member has permcious anaimia others may show gastric achyha 
IVloreoi tr, many patients wlio develop pernicious anxima 
have been known to have been achylic for jears before the 
anaimn develops Nor docs the achyha disappear during 
remissions of the ansemia whether spontaneous or induced by 
hver treatment It is clear, therefore that the achyha winch 
IS such a constant feature of pernicious aniemia is not the result 
of the anccnua, but is in some way related to its development 
Yet tliere must be other factors necessary for the development 
of the disease besides achylia for it is known that this anomaly 
18 not imcommon often wathout producing symptoms of any 
kind It 18 probable that the functions of the gastric mucosa 
are threefold, the secretion of hydrochloric acid of enzymes, 
and of the intrinsic factor It is clear therefore tlint an inability 
of the mucosa to produce acid or even enzymes, though tlus may 
constitute an ach}lia, is iDsufTicient to cause permcious anccnua 
unless the mtrmsic factor is also absent 

Other factors apart from an hereditary defect in the stomach 
may much more rarely produce ochyha and pernicious ancemia 
Thus surgical removal of a largo portion of the stomach, 
particularly tlio pylonc area, may occasionoJlj be followed by 
pernicious anTmia It may also result from damage to the 
mucosa by cliromc gastritis and when tlio pylonc portion of 
the stomach is destrojed bj carcinoma, anannia of the pernicious 
typo may ensue 

Jlegalocytic anaimia may also result from a deficiencj in 
the oxtnnsio factor 1 his may be the untlcrljnng cause in the 
so called tropical aiiTinias, but it is doubtful whether it arises 
m non tropical coimtrics A moio frequent cause of megalo 
cytic anajmia is faibwo of absorption of the anti anwmic 
principle This may occur with stnetures of the intestine 
usually tuberculous or where abnormal anatomical conditions 
have arisen such as a gastro colic fistula It is also hi ely to 
explain the m^galocjiiic anoimia of sprue (tide p 195) for in 
this disease absorption from the intestine is defective 

Stonge of the inti ana?mic pnnuplo ma> he meffcrtive in 
widespread difaoasc of the hver such as cmhosis In the rare 
form of raegalocjtic aniemia known as achreshc anceima there 
13 probably some faulty mechanism in the bone marrow, whicli 
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fails to nspond even to adequate amounts of the anti-aujeauc 
pnnciplc 

Occasionally a pernicious typo of anzemm is seen dunag 
pregnancy, or ‘shortly after delivery Its cause is doubtfa’ 
but It Usually reacts to liver treatment, though sometunc^ 
whole liver taken orally seems more effective than parcntei! 
iner evtract 

Subacute combmed degeneration of the cord is a ftequenl 
accompaniment of pernicious anauma, and thi^^ condition raav 
sometimes occur before anmnia becomes manifest It is iik'‘lr 
that the stomach secretes not only the intrinsic factor, which 
with the extrinsic factor produces the anti anasmic substanre, 
but also some other enryme which is essential for the adequate 
nutntion of the nervous tissues This hypothetical enz\iae 
has been termed “ neuropoiehn ” 

Sepsis, such as infected tonsils or teeth, diminishes the 
effectiveness of liver m the treatment of pernicious animia 
Possibly sepsis may m itself have a depressant effect on the 
h-emopoietic functions, fending to produce and inninltin 
gastritis, or it may to some extent directlv intcrfcro wnth the 
absorption of the anti insmic substance 

■WTiilo there is no true haemolysis m pernicious ansnui 
the van den Bergh test show? a positive indirect reaction 
This IS duo to a failure of utilisation of the breakdown prodccte 
of normal red ccU destruction, and possibly the failure of 
excretion of these products owing to fatty changes in the 
bver 

Symptoms — ^Tbe symptoms and signs fall into two main 
groups those resulting from the profound anaunia and 
resembbng those found in other anaemias, and tho«o which are 
more or less characteristic of pernicious anrcmia In the 
former group are such symptoms os d\*spncca muscitbr 
weakness, headaches, palpitation, angmal pain, and adema of 
the ankles , and among physical signs a sjetohe hrcmic munnuf 
in the pulmonary area The symptoms and signs characterutic 
of the diwcasQ arc as follows — 

1 Shn — ^The great majont\ of patients show a typicsl 
lemon vellow tmt, which, together with the positive indirect 
van den Bergh reaction, may disapjwar during remissions, 
which IS neatly always present at some stage of the disease 
In addition brown pignicnhition is not uncommon O^-cnw c 
ally pigmentation ma\ occur m the mouth 

2 Ooitro intesitnnl Symp/oms — ^^^omlllng diarrhfea ari 
dyspepsia are common and may occur in the earlier 
before the anarnia is severe or even for y ears before it dei eIop< 
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Gastno aclilorhjdria is a constant feature, not only dunng the 
more acute stages but also durmg remissions The sigmficance 
of this has alreadj been discussed The tongue is frequently 
red, smooth, and devoid of papiUse, and the patient complains 
that it IS very sore In contrast to other anaemias, constipation 
IS very unusual 

3 Ntxirological Symjtioms — Subacnto combined degenera 
tion of the cord is descnbed on p Olfi 

4 Spleen • — ^This organ is palpable dunng hfe m at least 
half the cas^, but it is rarely veiy largo 

5 Pyrexia — Most cases of imtreated pernicious anaimia 
ha^o a low, irregular pyrexia, which is often intermittent 

6 Eyes — Eetmal haimorrhages occur m severe cases 

7. The Blood Picture — ^The most characteristic feature of 
the blood is that the average size of tbo red cells is increased 
Normal red cells average 7 4^ in diameter, while m pernicious 
anserma this figure may bo as high as 9 40p A similar blood 
picture 18 seen in other forms of macrocytic aniemia These 
include permcious an'emia of pregnancy, tropical nutritional 
nnjBmia, sprue and the anjcmia due to Dibotlinocophalus 
The moroased mean diameter of tlio red cells explains the high 
colour index winch is nearly aJwajs found m the disease 
By this term is meant the ratio between the h'emoglobm 
percentage and the percentage of the red cell count os compared 
with theoretical normals of 100 per cent Hb (14 7 mg Hb per 
100 0 c of blood) and 5 000,000 cells to the cubic miUimetro 
(see p 335) 


01 


{colour mdex)= 


Hsemoglobm percentage 
Bed corpuscle percentage 


For example, with a red cell count of 1,000 000 and a 

26 

htemoglobm percentage of 25, the colour mdex==~=I 25, 

because 1,000,000 red cells represent 20 per cent of the average 
normal count of 6,000,000 A colour index above umty indi 
cates that the average size of the cells is above normal, while 
with a low colour index the cells may be of normal size with 
a diminished content of bscmoglobin (hypocliromic) or may 
ho actually smaller than normal (microc^ic) 

Although the aierage size of the red cells is large, there are 
also many abnormally small cells, and the variation in size is 
termed amsocytosts The cells are aUo irregular m shape, n 
condition known as potktlocylosts Basophil granules and 
“ steel ” blue staining of the colls occur, termed resjiectively 
punctate basophilia and polychrotnasia Dunng the later stages 
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m the disease, many nucleated cells appear in tlie peni)Iicral 
circulation , when of normal size these are described as 
-normoblasts , but larger and extremely primitive forms terreed 
erylhroblasls and megahhlastSt maj finally appear lleg ilobk'ts 
are rarely seen except m advanced cases of permcioiis ananua 
and are not necessary found in every case 

Th-» heemoglobm percentage may fall to under 20 per cent 
and the red cell count below 1,000, OOOj but even in the earLer 
stages the nature of the amenua is suggested by the megalo 
cytosis high colour mdex,*and the positive mirect van den 
Beigh reaction 

rhe leuco yte count is always low except m the presence 
of a secondary mfeetton, and seldom rises above 5 000 cells 
to the cubic millimetre The differential count shows a 
diminution in the polymorphonuclear cells, with a rehtne 
mcrease m the lymphocytes The polymorphs show a "shift 
to the right " {vtd& p 333) The blood platelets are usual!} 
reduced 

Diagnosis — ^In most cases the diagnosis can bo made on 
clinical grounds but a careful blood examination snd the 
discovery of achlorhydna confirm the diagnasis The disease 
with which pernicious aoximia is most Itheiy to be confounded 
IS caremoma of the stomadi In the lattor condition, houeicr 
the anamia is usually of the microcytic type, with a low colour 
mdex, and although achlorhydria may be present tliere is oHcn 
blood m the test meal but m a few instances a pernicious type 
of aUKima has been known to develop The presence of a 
palpable tumour, marked emaciation, and X ray evidence will 
usually reveal the true diagnosis The anicmia of sprue nia> 
exactly resemble that of pcnucious anaemia, but the character 
of the stools and residence m the East will provide a due 
Severe secondar) an'cmias due to loss of blood present a coni 
pletely different clinical picture and rarely give rise to senous 
difficulty In simple achlorhydnc an®mia {vxde p 3^4) the 
blood picture is of the microcytic typo and the condition 
reacts rapidly to treatment w ith iron 

Treatment — It has already been stated that the adminu 
tration of hver is a specific m pernicious onTmia At the present 
tunc many extracts of liver suitable for intramuscular injection 
ha\o been put on the market under trade names such a- 
Annhoiram Pcrmimon and Ilepntex The do'yige of snd> 
prcparatioivs* vanes with the concentration of the particnlw 
extract and they Iiave entirely replaced the ora! ndmiiiidnti n 
both of hver or hver extract It has been found however 
that the«o highly punfied extricts are often Ics^ efficacious 
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than tliG cruder jireparatjons of liver, when «se<l m the treat- 
ment of otlicr macrocjtic amcmias, such ns tropical nutritional 
anemia In tins condition there la often a deficient diet, and 
marmite is often as effective as hver 

Intramuscular injections have many advantages over oral 
administration , firstly, they are very much cheaper than 
adequate amounts of Uvei given orally Sccondlj patients 
readily tiro of eating liver and consequently may omit to do 
BO a course nhich inevitably leads to relapse Intravenous 
injection is usually both unnecessary and dangerous, as the 
extracts are difficult to punfy and may produce profound 
shock if given intravenously 

IVlion the patient is severely anajuiic, liver extract should 
l)o> given daily by intramuscular injection, the dose v arying 
from 2 to 5 c c according to the preparation employed 
When the clinical condition has improved and the hemoglobin 
has nsen to 50 per cent the frequency of the injections can be 
cautiously cut down Wlien the lueinoglobm has nsen to 100 
per cent the bloofl sliould be roamtamed at tins level by in 
jections at inten als of several weeks It is important to stress 
to the patient that treatment must bo continued for the rest 
of Ins life, othenvase relapse is certain 

It IS important to have the blood examined at least every 
two months after recovery from Uie ansemia Otherwise the 
patient may develop insidiously a considerable degree of 
anaimia or subacute combmed degeneration If the heemo 
globm falls, more intensive liver treatment is required 

Striking changes m the blood occur with the institution of 
liver treatment, and the more anaemic the patient the more 
effective is the liver The first indication that liver is 
producing an effect is the appearance of an increased 
number of reticulocy tes in the blood In the untreated 
patient with pernicious amcinia, reticulocytes (tide p 333) 
seldom exceed 1 to 3 per cent of the red cells Within 
about five days of starting liver treatment the number of 

merit they have usually risen to between 15 and 40 per cent 
Concurrently wath the increase of reticulocytes, or as it is often 
called a reticulocyte response, there is a rise m the percentage 
of hemoglobin and m the red cell count After about the tenth 
day of treatment the reticulocytes begm to dimmish m number, 
and after some weeks have returned to their normal figure 
The hjemoglobm and red count, on the other hand, contmue 
to rise, and within about eight to ten weeks may have reached 
normal figures Durmg liver treatment the leucocyte count 
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n «3 TIjc ml ctlL liocome nomnl m «izo and fch an 1 
colour index apjimximatcs to unit\ 

\\ jth the changes m the blood there ts i rapid luipro^cintTi 
m the condition of the patient The lemon \cIIoTr imt of 
skin disappears and the mdirect ran den Bergh test L^ccnies 
negativ c \\ eakness, breathlessness, and depression are replaced 
bj a feeling of w ell being and the appetite mcreases SuhjectiTe 
8\raptom3 due to subacute combmed degeneration, such es 
numbness and tingling m fingers and toes, di'^appcar, Lt:t 
when there arc objectno sj-mptoms of structural nerrota 
disease sucli as extensor plantar n?55ponses, these are htt’a 
affected bx Iixcr treatment, though there max be a remarkable 
improxcment in the chnical condition (« le p 918) 

Even though the patient maj improve rapidJ_j under the 
influence of hver, it is essential to insist upon adequate rc't la 
bed, particular!} when the percentage of haimoglobin has bees 
below 30 per cent The patient should not be allow ed up until tlit 
hicmoglobm reaches 70 per cent As soon os he is suflicicntlr lit 
any infective foci, such as teeth or tonsils should be deiU with 
Blood transfusion is novr verj rarel} necessarx m penuaow 
onz'mia, and should onl} bccmplo}cd if the patient is tn f jrirfmM 
Desiccated stomach may bo given in addition to liver 
Sjvcnil commercial preparations of dried liogs stomach aw 
on the market under trade names such ns Pepssc and ^c^tn 
culm Tlic} art given b} month in do’?es uj> to 1 oz a div 
and are said to bo of specnl x aluo in the treatment of eiihncutr 
comhintd degeneration 

Iron has no specific effect on pernicious nnainia but wlcn 
the anstmia is severe it may be given (i-ufe p J f) for 
manuf icturc of hamoglobm 

I’Jcntx of fresh air, sunshine, and a hberol mixed diet « 
adequate vitamin content should bo ensured 

Prognosis — In the past ptmicious nnomua juvtifiol 
smisler name and was almost mvanably fatal witlun a fc 
jears, though usual!} thoro were several remi 'ions cith 
spontaneous or induct by transfasions With liver treatreff 
Aiw-mvthinl .Ups AiUauiI/ nluvqfnd Aiud .vxd.U tare tl'* 

would apiiear to bo no reason wh} a patient with iieniia 
anamia should not live an active and UKsful life for anindclii i 
penod provided adequate treatment with hvtr is contiuwl 

Idiopathic Dxrocnnosiic jVn^mia 
Tins fonn of anemia, whidi w also sometimes desenM a 
bimplo Achlorhxdric Anxnua is of frequent oecumnre h 
women of middle ago and rani}, if over, w found m n a! s 
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nscs llie red celL become normal in size and shape and the 

colour index approximates to umt^ 

With the changes in the blood there is a rapid improvement 
m the condition of the patient The lemon yellow tmfc of the 
skin disappears and the indirect van den Bergh test becomes 
negative Weakness, breathlessness, and depression are replaced 
by a fcelmg of n cll bemg and the appetite mcreases Subjective 
svmptoms due to subacute combmed degeneration, such as 
numbness and tmghng m fingers and toes, disappear, but 
when there are objective symptoms of structural nervous 
disease, such as extensor plantar responses, these are httle 
affected hj liver treatment, though there maj be a remarkable 
improvement m the clinical condition [vide p 91S) 

Even though the patient may improve rapidly under the 
inlluencc of liver, it is essential to insist upon adequate rest m 
bed, particularly when the percentage of hasmoglobm has l>een 
below 30 per cent The patient should not be allowed up until the 
h»moglobin reaches 70 per cent As soon as he is sufficiently fit, 
any infective foci, such as teeth or tonsils, should be dealt with 
Blood transfusion is now very rarely neccssorj m pernicious 
ansmia, and should only be employed if the patient is tn exfrtms 
Desiccated stomach may be given in addition to liver 
bcveral commercial preparations of dned Log s stomach are 
on tlio market under trade names, such as Pcpsac and Vontn 
culm They are given by mouth m doses up to 1 oz a day, 
and are said to be of special value m the treatment of subacute 
combined degeneration 

Iron has no specific effect on pernicious nruomia, but when 
the ameraia is <!evcro it may be given [vide p 356) for the 
ninnufacture of haemoglobin 

Plenty of fresh air sunshine, and a hbcral mixed diet of 
adequate vitamin content should be ensured 

Prognosis — In the past pernicious anemia justified its 
sinister name and was almost mvanably fatal vvnthm a few 
years, though usually there were several remissions, either 
spontaneous or induced by transfusions With hver treatment 
the outlook has entirely changed and with proper care there 
would appear to be no reason why o patient with pernicious 
anremii should not hv e an active and useful hfe for an indefinite 
period, provided adequate treatment w ith hver is continued 

Idiopathic Hytochromic AxiEsnA 
This form of anrcmia, which is also sometimes described as 
Simple Achlorhydric Anmroia, is of frequent occurrence in 
women of middle age, and rarely, j 1 .- 
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ffitiology — ^Idiopatluo liypochromic anromia is 8o called 
becau&e the corpuscles contain leas liajmoglobm than normal 
It IS the result of a deficiency of iron, either o^vmg to lack of 
iron in the diet or more often to imperfect absorption of the 
metal Menoirhngia probably plajs a part in its production 
Achlorhjdna, or at any rate extreme hypochlorhydna, is an 
almost constant findmg, and it is probably owing to this that 
absorption of iron is defective The condition is sometimes 
famihal and examples of penucious anasmia and idiopathic 
hypochromic an'cmia may be found in a single family Probably 
the explanation of this fact lies m an mhentcd tendency to 
achlorhydria or gastritis m certam families The condition, 
though often unrecognised, is veiy common and a frequent 
cause of chronic ill health 

Symptoms — ^Theso wiU depend on the degree of amczma 
and mclude lassitude, breathlessness, precordial pain or palpi 
tation, digestive disturbances such as fiatulence and discomfort 
anorexia, and pallor,, which, honever, even when severe has 
not the yellow tinge of permcious ana;mia The nails are often 
atrophjo and spoon shaped (koilonychia) The tongue may bo 
smooth and atrophic and crad^s may occur at the corners of 
the mouth (perl6che} The spleen is sometimes sLghtly 
enlarged 

In a proportion of cases the patient complams of a difficulty 
in suillowmg localised to the loner pharyngeal region This 
is probably due to a failure of relaxation of the sphmeter 
formed by the Ion er division of the inferior constrictor muscle 
of the pharynx, analogous to that which occurs m achalasia 
of the cardia Dysphagia of tlus type m aniemia is often 
described as the Plummer Vmson syniomo It can be relieved 
by passing a tluck rubber merciuy bougie, and it disappears 
wiien tiio anaemia is abolished by treatment nith iron 

The blood count is not charactenstic, but the colour mdex 
13 always Ion , usually about 0 5 to 0 6 The average red count 
IS 3 to 4 millions and the h»mogIobm 40 to 60 per cent The 
leucocyte count is normal The red cells ate usually smaller 
than normal There is no h«mol^ia and .the van den Bergh 
reaction is negative 

The condition is an extremely chrome one and patients 
have often been known to have suffered from anaimia for 
years before a defimte diagnosis is made 

Diagnosis — Idiopathic hypochromic anasnua must be 
differentiated from anjemia due to orgamc disease, such as 
caremoma or chrome haemorrhage A careful clinical examina 
tion and investigations axe important to exclude such causes 
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for the rniTima Pernicious an*Einia has a complete!} tliffercnt 
blood picture 

Treatment — Iron, provided it is gisen m sufiicicntl} large 
doses, IS as specific m the treatment of idiopathic h}7>ochromic 
anaimia as is hver m permcious an®niia It must bo given in 
doses at least twice as large as the maximal pharmacopccial 
dose, and should alwajs be ^iven by mouth Injections of 
iron are either meffcctivo or dangerous The best preparation 
IS iron and ammonium citrate, of which at least 90 gr should 
be giicii m the tuent} four hours The drug is best gi\cn ns a 
saturated solution m 20 to 30 minim doses thrice dail} tahen 
in a small quantitj of imlk This masks the astringent taste 
Blands pill (Pilula rem BP) is an alternative The pills 
must be fresh and three or four of the o gr pills should be 
taken tbnee dail\ Liver is ineffective and tlie nnKnim is 
very rarelv severe enough to justify transfusion 

Chlorosis —This form of anremia was extremely conunon 
untfl thirty y ears ago among adolescent females but it is now 
never seen probablv o.^ a result of improved conditions of 
life It was characterised by an anaemia viith low colour 
mdet and a greenish tmt of the skin It nos often associated 
with digestive disturbances and hypcrcblorhydrn Like 
idiopathic hypochromic anaemia, clilorosis responded readily 
to iron 


Aplastic (Di siLEMOPoirno) 

In this form of nnasmia there is a failure on tho part of the 
bone marrow to produce properly formed the elements of 
tho blood, includmg red colL, whito cells, and platelets Tlie 
cry'thropoietic tissue is chiefly involved The tozic form of 
aplastic ana?mia may result liom tho effects of certain poisons 
on the bone marrow such as benzol, occasionally arsphenamino 
and other arsemcals, radium, X rays and thonum A few 
cases of the idiopatluc form are met with in which there is 
no obvnous cause Tlie bone marrow is fatty and atrophic 
Fortunately aplastic nnxmia is a very rare disease 

Tho symptoms are those of a profound anscmia , the colour 
index IS usuallv about imity and the white count is low Tlie 
platelets may be also much dunmishcd, in which case hxmor- 
rhages and pctcchix are a promment feature, as m thrombo 
cy topenic purpura Progress is nearly always steadily downhill, 
and liver and iron produce no beneficial effecti. Blood 
transfusion is of temporary benefit, and a few instances are on 
record in which there has been some rccovcrv in bamoiwietio 
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functions, but usually wiUim a fon «eeks tJie anTmn becomes 
as so-pcro as over A fen patients nitb the disease have been 
kept alive for several jears by transfusions at about fortmghtlj 
intervals Oning to tbo very low nlute count and inability 
to produce a pb 5 'Siologieal Icucocj'tosis, patients mth aplastic 
nnairaia have very poor resistance to infections and readily 
succumb to thorn 

Secondary carcinomatous deposits m the bone marrow may 
result in (a) the appearance of a few immature malfonued 
red or white cella m the circulating blood and (6) actual 
replacement of the ii"emopoietic tissue bj the neoplasm may 
later also produce an an'emia of the aplastic type Osteo 
sclerosis, occurring m various conditions m which the bone 
marrow is encroached upon by proliferatmg connective tissue 
and newly deposited bone, may have similar effects upon the 
blood picture Botli these types of an'emia are sometimes 
described as myelophthisic an'emia Chronic sepsis or nephritis 
may markedly inhibit crythropoiesis Similar effects may be 
seen m lack of vntamm C (‘icurvy) and tlijToxui deficiency 
(myxeedoma) 

Ay;E3irA in iNFANor and Childhood 

In mfanoy anicmia may result from failure of nutrition, 
infections, or haimolysis Nutritional an'emia of mild degree 
is common in bottle fed babies as a result of deficiency of iron 
Amemia may also occur m rickets A condition Imown as 
von Jaksch’s an'emia occure betw cen six and twenty four 
montlis of age, but it is doubtful whether it is a genume clinical 
entity The spleen is extremely large and there is severe 
anamiia with a low colour mdex The total leucocyte count 
IS high — usually 20,000 to 30,000 — and variable numbers of 
myelocytes are present Hus has given the condition its 
alternative title of Pseudo leukicroia Infemtum Transfusions, 
iron, and liver are all of value, and complete recov ery eventually 
einfe?? deaJh nsscfi’te fpoar 

There arc no special types of anaimia m childhood, but 
clnldren are more prone than adults to hsomolytio anccmia 
such as acholuric jaundice (tide p 346) Anainua may also be 
secondary to ccoliac disease or Hodgkm’s disease Blood 
pictures in cluldhood are often confusing, and myclocy tes may 
appear quite apart from leukaimia 

Tlio very severe anamuas occasionally seen m the earliest 
davh of life have been classified as («) congenital hydrops, 
(6) icterus gravis neonatorum In the first the child is bom 
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witU a BCYcro Iiypochromic anscnua with tnany immature r«l 
and white cells, generahsed ccdema and effusions, and organs 
which histologicallj show widespread extrameduUarr attempts 
at blood prodnction No treatment is succcssfol In icterus 
gravis neonatomm there is severe, usually hvperchromic 
an'cmia with many nucleated red cells, extramedullary haimo 
poiesis, rapidly deepening jaundice, -enlarged liver and spleen, 
petechial hamorrhages, hut no oedema or effusions Earlj and 
frequent small blood transfusions, 30 to 60 c e of blood at a 
tune, will usuallj save the mfant, and success has also been 
obtained by repeated intramuscular injections of normal 
human scrum 


AORAirUI/lOTTOSTS 

Tile term agranulocyUaw indicates a condition m which 
there is an absence of, or a great diminution m, the granular 
forms of leucocvtcs The total white cell count is low and the 
polymorphonuclear cells may be reduced to 6 per cent or 
less In conjunction with this agranulocytosis the patient 
suffers from severe ulcerative and necrotic inflammation, most 
conimon]> seen around the fauces and buccal cavity, but 
sometimes in other regions, suck as the rectum or vogina 
The onset of symptoms is usually sudden, though the patient 
may Iiave been m poor health for some time Tho temperature 
IS rused and tho constitutional s^-mptoms severe Death often 
occurs withm a ^eek In view of the frequency of ulceration 
m the throat, the condition is sometuncs described ns ngranulo 
cytic angina 

Tho agranulocytosis probably precedes the necrotic lesions, 
which occur as a result of sccondan infection oirmg to tho 
patient’s diminished powers of resistance TIio absence of 
griniilar white cells in the blood may be due to interference 
^Tlth tho maturation of the precursors of the granular Icucocv tes 
in the bone marrow TJio factors which mflucnco the bone 
matron arc unknown, but m a large proportion of cases of 
agcanulocytoais <lnigs appear to bo the chief rctiolo^cal factors 
There ls much evidence that tho condition maj follon the 
taking of amidopynno (pymmidon) or preparations nhicli 
contain amidopynno Tho sulphonamido group of drugs may 
cause agrnmilocjiosis {vide p 71) Agmnuloci*tosLs occasion- 
nU\ occurs after administration of arsphenammo, sanoerj^m, 
and other preparations of gold In recent juar? tho condition 
lias liccome much more common, possihU duo to mdcaptcad 
use of sulphonamules 
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Tlio mortality of agtanulo<^tosi3 is high probiblj between 
40 and 80 per cent Blood transfusion may be used as a tern 
porarj measure Stimulating doses of X rays to the long bones 
Jiavo sometimes produced a rise in tlie granular elements of the 
blood and a remission of symptoms Perhaps more valuable is 
Pentnucleotide, which stimulates the bone marrow to produce 
granulocytes Tlie drug is available in 10 &c ampoules each 
containing 0 7 gnn One ampoule is injected intramiiscularlj 
twice a day until the leucoi^te count begins to nso this may 
bo expected to occur m four or five days Subsequently one 
ampoule a daj is gi\ cn until the count reaches normal figures 

Needless to say, in every case of agranulocytosis it is essential 
to ascertain that the patient is not taking on lus own account 
any ot the drugs which might give rise to agranulocytosis 

PnRPtJRA 

There are man^ conditions in which b'emorrhage may occur 
m the skin, from the mucous membranes, m the jomts, or 
indeed in any organ of the body At the present time our 
knowledge of tho pathology of such h®morrbagic states is very 
incomplete, and it is therefore difficult to draw up any 
satisfactory classification on an stiological basis The foUowuig 
provisional classification is based chiefly on chnical experience 

1 Symptomatic purpura Tins may occur m infections, 
e g , septicxmia subacute bacterial endocarditis, cerebrospinal 
fever, and the ]i®morrhagic forms of the specific fevers It 
also occurs m toxio conditions, e g , urwmia, cirrhosis of the 
liver, and severe amemias and leukwmias 

2 Purpura haimorrhagica or thiombocytopenic purpura 

3 Hereditary hwmorrhagic states (1) hicmophiln (2) 
hereditary telangiectasia, (3) hereditary purpura hemorrhagica 

4 Anaphylactoid purpura -Henoch's and SchOnlem’s 

purpura • 

Hemorrhage may obviously result from a number of factors, 
concerned either with the blood itself or some alteration in tlie 
permcabihty of the capillaries It is not necessarily m nssocia 
tion with failure of tho blood to dot Indeed, in most forms 
of hemorrhage, except in hiemophilia there is no prolongation 
of tho clotting tune Diminution m tho number of platelets 
may be associated with a tendency to hiemorrbage, and in the 
severe form of piwpura, often Imown as thrombocytopenic 
the platelets may bo practically absent Hjcmorrhago of the 
purpuric tvpo is however, not nocossarily associated with a 
decrease in the numlicr of platelets Thus in anaphylactoid 
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purpura the fault is probably an increased x^ermeabilitj of the 
capillary wall, and the condition may be allied to urticaria 
The underlying cause of thrombocytopenia (diminution in the 
number of platelets) is as yet uncertain 

StMPTOMATIO PimPUEA 

Little is knoivn of the pathological change associated 
with symptomatic purpun The platelets maj bo decreased 
normal, or increased m number Probably the purpura is due 
to changes in the walls of the capillaries, mduc^ perhaps by 
infection or toxemia The variations m the platelet content 
of the blood may be purely a secondary result of the 
hamorrhage SyToptomatic purpura may occur m the following 
conditions — 

i InfedxoTis — -Most of the specific fevers, such as measles 
and smallpox, have h'smorrhagic forms, fortunately rare, in 
which haemorrhage occurs in the skm and elsewhere In 
cerehrospmal fever •cutaneous hemorrhages are relatively 
common and have given the disease its name of spotted fever 
Purpura in the form of petechne and ecchymoses is common 
m streptococcal and staphylococcal septiceemia It aLo occurs 
m subacute bactenal endocarditis, where it may be the result 
of minute infarcts 

S Tone Dtsturbanceg — ^Purpura may be present in utwmia, 
cirrhosis of the brer and m advanced malignant disease 

3 Powons — Arsphenanune and sanocrysm. may produce 
purpura, but probably only m persons who are in some wav 
sensitive to the drug 

4 Severe Arusmta — In severe anaemia of all types cutaneous 
htemorrhage is not xmeommon This is specially true of the 
acute leukemias, aplastic anaemia, and pernicious anamua 

5 Vtlamtn Dejiaenctes. — Scurvy, both adult and infantile 

PuBPURA H53IOBKHAGICA 

Thia condition is also termed Thrombocj topemc Purpura 
or Essential Thrombocytopema, owing to the fact that the 
platelets are much diminished in numbers The disease vanes 
very greatly m its degree of seventy The part played by 
the platelets is unknown, but, at any rate during penods of 
hsmorrhage, they are extremely reduced in the blood The 
coagulation tune of blood collected m a tube is normal, t e , 
about three and a half to four minutes at 37® G , hut the bleed 
iDg time (vide p 334) is much prolonged, if at the time it is 
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tesfeci the patient ts suRerii^ from hccmorrhage. Normally 
the bleeding should cease -within about tliree to four minutes. 
In pxirpura hsemorrliagica it may bo sometimes observed to 
continue four or five times as long. 

Symptoms. — Purpura haanorrhagica occurs both in an acute 
and chronic form. tlie former the onset may be veiy abrupt 
with profuse hajmorrhagc, which renders the patient dangerously 
anffiiuic within a few homrs. The bleeding may be from a number 
of different areas, such as the nose, intestinal tract, or uterus, 
or it may be at first entirely from a single source. There are, 
however, nearly always some petechise or ecchj'moses in the 
skin, which point to tiio condition being a general rather than 
a local one. In some cases bleeding may persist, whatever is 
done, and the patient may die within a week of anajmia and 
exhaustion, or a cerebral hamorrhage may prove fatal. More 
often, however, the bleeding ceases and within a few weeks 
the patient is restored to comparatively good health. Recur- 
rences of hemorrhage, however, ate common. 

Chronic forms of purpura hjEmoirhagica, which often start 
in childhood, are more frequently encountered. Purpuxa is 
recurrent or persistent and hremorrhage occurs from the mucous 
membranes, but it is usually not so severe as in the acute 
forms and the patient is less anromJe. In chronic types the 
spleen is often palpable, whereas in the acute type there is 
seldom any enlargement. 

In all forma of purpura haemorrhagi’ca the platelet count is 
low when the patient is having symptoms, but during remissions 
it may reach a normal figure (250,000 to 400,000 per c.mm.). 
When the platelets fall below 40,000, hjemorrhage usually 
occurs, and during severe bleeding (he platelets may be almost 
completely absent. There is generally a sh'ght leucocytosis, 
and nucleated red cells may be seen. The so-called “ capillarj’ 
resistance ” test is positive when bleeding is likely to occur. 
Tlie tounuquet of a blood-pressure apparatus is put around the 
arm and blmvn up to midway between the diastolic and tlie 
systolic pressures for five minutes. The cuff is then removed, 
and if the test is positive, numerous purpuric spots appear 
below the level of the tourniquet. If blood is drawn from a 
patient with active purpura ba?morrhagica the retraction of the 
clot is delayed, though there is no prolongation of clotting time. 

Differential Diagnosis. — ^Acute purpura hremorrhagica can 
be readily distinguished from acute leukajmia by the presence 
of myelocytes and myeloblasts in the latter disease ; .in 
leuko’mia, as in purpura hsBmorrhagica, the platelets may be 
very much reduced. It is important to remember that some- 
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tunes purpura may be almost or completely absent, and if 
the bleeding is always from one organ such as the intestine, 
there is a nsk of the general nature of the disease being 
overlooked In such cases the platelet count is of great value 
The symptomatic purpuras are usually readily distmguished if 
the patient is thoroughly esammcd 

Treatment — ^In many of the milder cases rest in bed 
abolishes the symptoms, and m the chronic forms of the 
disease, as the patient gels older the condition abates No 
drugs (mcludmg hver) are of any value, though iron may aid 
convalescence when hemorrhage has ceased In chrome tjpes 
splenectomy often produces remarkably successful results, md 
provided the patient is not senonslv an®inic at the tune of 
operation the mortahty is low In the acute forms of the 
disease with severe haemorrhage the mortahty of splenectomy 
IS veiy high, and before contemplatmg operation the effect of 
a senes of small transfusions (10 oz at a tune) should be tried 
Hsmoirhago sometunea seems to cease following transfusion 
The platelet count rises immediately after transfnsion, and later 
usually falls ogam to below normal but immediate recurrcnco 
of sjTnptoms is imusual Splenectomy should only bo advised 
when the diagnosis of poipora bsmoirbagica has been confirmed 
by reouiTont hamonhage, a low platelet count, prolonged 
bleeding time and a normal coagulation time, and a positive 
capillary reastinco test Operation is inadvisable, except as 
a desperate measure, when the patient is bleedmg profu'selj 
and severely anemic In such cases several transfusions should 
be given before splenectomy 

HEKEDiTAEr HaaioBBUAGio States 

1 Hsmophiha — This remarkable hereditary disease is 
confined to males, but is transmitted by the female, who, 
however, shows no manifestations of it herself Family records 
show the persistence of the condition over penods as long as 
two hundred years The clotting time of the blood is undalv 
long Ting IS probably due to increased stability of the plate 
lets, whereby they do not dismtegrate and liberate the thromho 
kinase required for the activation of prothrombm The bleeding 
tune m luemophilia is normal 

Symptoms of the disease commence m infancy and are 
usually most severe before puberty , in those who survive to 
adult life the tendency to b'emorrhage appears to dimmish 
Bleeding may occur mto the skm m tlio form of ecclijinoses, 
as the result of minor degrees of trauma which uould not 
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affect a normal person Hcemorrhage from the mucous mem 
branes particularly from the nose and gums, is common 
Small cuts on the skin may bleed steadily for hours as the 
result of capillary oozmg, and even mmor operations such as 
the extractfon of teeth may be fatal When bleedmg is pro 
longed severe anxima may develop, but the blood formmg 
organs appear to have great powers of blood regeneration 
Occasionally hemorrhages occur into jomts, which become 
swollen and painful Complete recovery of function may 
result after aspiration or absorption of the eifnsed blood, but 
m course of tune a crippling osteoarthritis may result 

Vanons measures have been tned for stoppmg bleedmg , 
if the Bite 13 readily accessible, firm and prolonged pressure 
may be effective Adrenalin or snake venom may be apphed 
locally, and direct applications and m^ections of normal horse 
serum arc recommended Blood transfusion helps to promote 
coagulation, as well as to restore haemoglobin to the circulation, 
and is essential immediately before even the smallest surgical 
procedure Trauma must be avoided at all costs and operations 
or tooth extraction performed only when absolutely necessary 
T'emales from a hsmophilio family should not bear duldron 
Liver feedmg is useless, but beneficial results have been claimed 
for admmistration of ovanan extracts such as theelm, and 
extracts of egg white 

2 Hereditary Telangiectasia— This is a rare* condition m 
which minute tolangioctasos or angiomata are found on the 
skin and mucous membranes, particularly m the nose Tlie 
cutaneous telangiectases are mnocuous, but those m the 
nose or alimentary canal may bleed severely and produce 
severe anmmia The condition is hereditary and familial, 
affecting both sexes Iron and transfusions are the only 
treatment available 

3 Hereditary Purpura Heemorrbagica — ^In certain families 
there is a tendency to hcemorrhage, as shown by epistaxis or 
purpura Tlie coagulation tune is not lengthened but the 
pliiclets are gencrallj' low and the disease resembles thromho 
cytopenic purpura Splenectomy is of no value, and if severe 
hcemorrhage occurs transfusion may bo necessary 


Anaphylactoid PunPinu 

This tj'po of purpura mcludes Henoch s purpura and 
ScIiOnlom’s disease There is neither deficiency of platelets nor 
lengthening ol the coagulation time The walls of the capilJnnes 
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are unduly permeable and allow blood cells and plasma to 
pass out mto the tissues 

In SchOnletn’s disease purpunc spots, nrticanal wheals, or 
angioneurotic spellings appear on shm, and jomta raaj be 
swollen and tender There is often shght pyrexia and a sore 
throat The condition was fonneily thought to be akm to acute 
rheumatism and u as known as peho&is or purpura rheumatica 
Spontaneous reeorera takes place and there is no specafic 
treatment 

In Henoch s purpura the mam svmptoms are attacks of 
severe abdommal pain vomitmg and diarrhoea Blood ma\ 
be passed by the bouel Swelling of jomts purpura, and 
urticaria occur, but are a le^ promment feature than in 
SchOnlem’s disease The abdommal symptoms are due to 
exudation of plasma and blood into the wall of the mtcotine 
Rarelj this may produce an intussusception Treatment is 
symptomatic oiUy, and on no account should splencctomj be 
performed Anaphylactoid pnrpnra occurs mainly m children 
and dunng early adult life 


LEUKEMIA 

Under the general heading of leukrcmia are mcluded a 
number of climcal conditions in which the ubite cells arc 
abnormal both quantitativelv and quahtativelv WTide the 
various forms of leukssmia differ widely m their sjTnptoms and 
course t'he> resemble one another m that thea ore eventualK 
umformlv fatal 

The leukmmias are classified mto acute and chronic vanetus 
and also accordmg to the type of leucocyte chiefly mvolved 
The acute leukaemias compnse acute myelogenous and acute 
IjTuphatic, accordmg as the neutrophils or the lymphocvtcs 
are at fault The chrome types consist of chronic myelogenous 
(often termed spleno medullary) leukouma winch is verj 
occasionally eosmophihc, and chronic lymphatic leukaemia 
In addition there are rare forms of leukaemia known as 
aleiiknennc leukaemia chloroma monocytic leukjemia and leuco 
ervthroblastic anjemia The acute leuk-emias are difficult to 
distmgmsh on chmcal grounds and mav be described together 

Nothmg 13 known of the aetiologj of the leuLicmias 
some the\ are regarded as new growths of the bone marrou 
by othem’as a reaction of the marron to infection Occasiomlli 
acute leukTUua has followed mjunet» of bones or ostcomieJith 
Heredity does not appear to play anv part 



Acute Leukcenua — ^The mam cLniciI features of tlio acute 
Jeukfemias arc a rapjdlj fatal ]l]ne:>s p^Texia a liability to 
early and Bcvere bfcmoiTliogo ulcerative and ncciotjc Jesions 
in the mouth and a severe and rapidly progressive anaimia 
usually of a microcytic type Primitive red colls of all t^pos 
particularly normoblasts and reticulocytes are frequently 
present The spleen and lymphatic glands are seldom much 
enlarged and often impalpable The Wood picture vanes 
with the acuteness of the disease and the type of uhito cell 
mainly implicated Tho total leiicoc}te count is rarely over 
30 000 until shortly before death when it may rise suddenlj 
to 300 000 Acute myelogenous loukamiia is tho t^po most 
commonly encountered in this disease practical!} all tho 
circulating white colls are myeloblasts By ordinary staining 
methods tho myeoloblasts are non granular and may be 
confused with largo lymphocytes but they may be shown to be 
pninitivo forms of granular cells if stained bj tho peroxidase 
method which stams the granules in tho cytoplasm of all but 
tho roost immature cells of tho granular senes In acute 
lympliatio loukaimia which is excessively rare the lympliocytos* 
and lymphoblasts account for over 00 per cent of the total 
white count 

Tho on«et of acute leukaemia is muall} abrupt ami re^omlilcs 
that of an} acute p^rcxial illness Ver> rarely the uhite cells 
may at first show no ^ ery definite abnormahtiCvS In some cases 
severe ulceration and necrosis of tho gums tonsils and pharynx 
are striking features In others hannorrhogic s}Tn])toms pro 
dominate such as epistaxis uterine li'omorrhago purpura 
hxmorrhage into the brain or retina or from tho mtostmal or 
urmaiy tract Thp h'eraoglobm rnpidl} falls to about "0 per 
cent and t!ie colour index is u3uaU> Ion Occasionally hauiil oid 
deposits are found m the skin "Patients Mith acute lenkamiia 
seldom survive for more than a few months and in the more 


acute varieties death may occur vitlim a fortnight 

Chrome Myelogenous Leukmmia — The onset rs extremely 
insidious and often the first symptom is a sensation of dragging 
or iv eight m the left side of the abdomen due to an enormous!} 
enlarged spleen The patient may also complam of lassitude 
and general ill health Sometimes a retmal h®morrnage may 
lead to tho discovery of the condition Blood examination 
m the early stages may show coimts up to several liunarca 
thousand leucocytes per cubic millimetre but the hasmog obm 
percentage and the number of red cells are often l ut little 
reducSd A typical differential count m a relatively earh 
case sbows the followmg percentages ncutrop us per 
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cent , eosinophils, 2 per cent , basophils, 3 per cent , m3 do 
blasts, 2 per cent , myelocytes, 18 per cent , Ijonphocytes 
4 per cent , hyahnes, 1 per cent Basopl^ Ieucocj*tes’ am 
usually rather numerous, and this mcreaso may call attention 
to the abnormal blood picture in any early cas^ Normoblasts 
often occur and mcrease in number as the leukiemia progre&ses 
On physical exammation the spleen is enormously enlarged 
and may extend down to the left iliac fossa, and its sharp edge 
with well marked notches extends bejond the umbihcus No 
glands ate palpable, and the liver is usually not enlarged 

In the course of months, or even years, aniemia of a hj'po 
chromic tj^pe develops and the general health becomes mcreas 
mgly impaired The blood picture gradually changes to that 
of acute myelogenous leukieima, and the percentage of 
myeloblasts steadily mcreases At this stage there may be 
hemorrhage from mucous membranes Ultimately death occurs 
from exhaustion or mtercurrent infection Pyrexia is absent 
\mtil severe anaama develops In a veiy rare form of the 
disease all the immature cells are foimd to be eosmopbilic 
'(eosmophiho leukemia) 

Chrome Lymphatic Leukamia — -This type is relatively 
rare and usually occurs in males above the age of fifty The 
onset li gradual, and the most striking clinical features are a 
generalised enlargement of the lymphatic glands, which are 
discrete and painless The spleen is easily palpable but does 
not reach the enormous size attamed m myelogenous leulmzma 
The liver is often enlarged The total white count is rarely 
over 100,000 and at least 90 per cent of the celL are smaU 
lymphocytes with occasional lymphoblasts. Gradually a 
microcytic anaemia develops Sometimes a- number of 
years an acute leukaemia may occur, or the patients die of 
exhaustion or from secondary infection 

Aleukaemic Leuksmia — Rarely m leukaemia the total 
number of white cells may remam low, but a differential count 
shows a high proportion of immature forms, » c , myeloblasts, 
mjelocytes, or l^unphoblasts Sometimes the total white 
c»unt may even 'oe under "hirat of ttie paticnte of Ibss 

type ultimatelj develop obvious leukrcmia, the white count 
rising considerablj shortly before the end 

Chloroma. — ^In this very rare condition nodular growths 
of lymphoid tissue are formed under the periosteum, espeaally 
m the orbit, skull, long bones, and sternum The blood count 
13 that of an acute leukanma Death occurs early, and a 
section of the chloromatous tumours shows a green colour 
which rapidly fades on expewure to air 



LEUMMIA 367 

Monocytic Leakfomia — ^This condition is rare and tends to 
occur in middle life It is ireqnently associated ivith ulceratire 
conditions in the month and phaiyn\, and is usually fatal witliin 
a few months. In it the total white count is as a rule less 
than 50,000, and GO to 90 per cent of the white colls are 
monocytes 

teaco-erythroblastic {psteo gderot%c) Ansemia. — Cas^ iiavo 
been described m winch the chmcal features and blood counts 
K^emble tlioae of a pernicious onanma There is, however, no 
improvement with hver treatment, and sooner or later myelo 
blasts and ni3eIocytes appear and tiie patient presents the 
features of an acute leukremia 

DiSerential Diagnosis of the Lenkmmias, — Careful examma' 
tion of even a single blood film usually provides sutRcient 
evidence for a diagnosis of leuksemia, and m the case of the 
acute forms of the disease it is often difficult, if not impossible, 
to arrive at a correct diagnosis without the aid of a microscope 
Failure to diagnose acute leukaimia is almost mvanably due to 
lack of tins elementary precaution In every case of purpura 
or luemoirhagic mamfestations, unexplamed severe anamua, 
contmued fever or ulcerative stomatitis, the suspicion of 
louktcmia must bo borne in mind and a careful blood 
examination made In the acute ieukcemias, especially when 
hsomorrhage is occurring, the platelets are diminished m 
number as in purpura inemorrhagica A differential leucocyte 
count, howeaer, will usually settle the diagnosis between 
leukaemia and purpura I^euco erythroblastic aniemia may at 
first bo mistaken for pernicious anaemia, but the failure of the 
disease to react to liver treatment and the appearance of 
myelocytes and mjeloblasts eventually mdieate the correct 
diagnosis Aleukaemio leukomia may simulate agranulocytic 
angma, but here again the character of the leucocytes is 
diagnostic Direct examination of stained bone marrow films 
obtained by sternal puncture may also be helpful m differential 
diagnosis 

tie ciromc'ibrms of femtauma tficre ts eay 

difficulty m diagnosis In the myelogenous form the disease 
can often be diagnosed with fair certamty on chmcal grounds 
alone, and a blood exammation will settle any confusion with 
splemc amemia or acholuric jaundice Cluximc lymphatic 
leukaimia may bo mistaken for Hodgkin’s disease, lympho 
sarcoma, glandular tuberculosis, or glandular fever unl^s the 
blood is examined 

Prognosis and Treatment of the Iieakcemias — As has 
already been stated, acute leukfemia m all its forms is rapidly 
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oro usimlly incroaged out of projwrtion to the liaBmoglobm 
l>eicontngo The heirt la often diluted Occasionally patients 
with cxytiirajmia ultimately develop leukamia 

The disease is a chronic one, which may last for years, with 
exacerbations and remissions, and the patient may of 
mtercurrent infection or sometimes as the result of cerebral 
hEemorrhage or thrombosis Large hsemorrhages may occur 
from the ahmentary tract, nose, or elsewhere, rendering the 
patient anemic Some patients show a tendency to intra 
vascular clotting vith its resultant sequel®, such as coronary 
thrombosis Repeated venesections help to reheve the symp 
toms, and X ny apphcations to the long bones are often 
successful The oral administration of phenylhj drazino 
hjdrochloride reduces the red cell count by mcreasmg the 
tendency to hosmolysis, but it must bo given with caution as 
the efieefc may be prolonged and the fall in the red count 
continue after administratjon of tlie drug has ceased 
The drug is given by mouth m daily doses of 2 gr for 
seven to ton dajs, but its use must bo carefully controlled 
by blood counts 

^IXTUSAtOQLOBnTiOaA AND SULFaiEMOQLOBIN^MIA 

In these conditions the most striking chmeal feature is 
cyanosis, affecting chiefly the lips, mucous membrane of the 
mouth and the nail beds, unaccompanied by any respiratory 
embarrassment The cyanosis is due to the formation of 
meth®moglobm or sulphoimoglobin m the blood In the 
great majority of cases the cyanosis is duo to sulpliaemoglobin, 
and occurs as a result of repeated mgestion of certam amhne 
d^e derivatives, such as acetanihdo or pbenacetm , these 
drugs arc often present in “ headache ” remedies At the 
present time drugs of the sulphonamide typo are the most 
frequent cause of the condition (vtde p 71) Probably other 
factors apart fiom such drugs may play a part m the production 
of cyanosis Host of the recorded cases of sulpli®mogIobinEemia 
give a history of severe and chrome constipation, and it is 
probable that hydrogen sulphide formed m the colon may, 
imder the mfluence of the amlme derivatives, mute with 
liEomoglobm to form sulphaemoglobin In addition to constipa 
tion there la often a lustory of frequent headaches and some 
degree of mental mstabihty, the headache bemg generally the 
reason for the drug habit Methtemoglobm^mia is a rarer 
condition, and occurs as an acute iioisoning foUowmg a massive 
dose of an andino derivative, either ingested or absorbed 


24 
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through t!io skui The condition has also Been described in a 
few patients in whom tliero appeared to l>e no ei idenco of drug 
addiction 

The disease is readilj diagnosed bj the discover} of the 
absorption bands of methainioglobm or snlphamoglobm m 
the blood spectrum Qmically ifc may be suspected when 
cyanosis particnlarlj affectmg the bps and fingers, occurs 
without any history or evidence of shortness of breath on 
exertion ^Vlth withdrawal of the drug concerned the cyanosis 
rapidly disappears if it is due to methaemoglobm but much 
more slowly m cases of sulphiemoglobm No special treatment is 
usually required beyond keeping the boasels open Sulphates 
must not be given for this puzpose 

TT ;f:M nr.>.n TUW iF\fr« Aim HSMOQLOBCnnUA 

In normal blood haimt^Iobm is present m the corpuscle^ 
only, but in a a anetv of pathological conditions it is found also 
m the plasma owing to dismtegration of red corpuscles When 
this occurs to any considerable extent hannoglobm is excreted 
in the unne and the patient is said to be suffering from hsmo 
globmuria The occurrence of the latter symptom alwaja 
imphes the existence of haimoglobmiemia or free hicmoglobm 
m the plasma 

Hamoglobmsmia occuia m the following conditions 
(1) followmg blood transfusion if the serum of the recipient 
h-emol^ses the donors corpuscles (2) in hlackvater fever 
(ade p 170) , (3) m poisoning bj certam drugs notably 
potassium chlorate and arscniuretted hydrogen , (4) m severe 
bums In addition to the above, hsemoglobmaimia and 
ha^moglobmuna occur as transient but recurring phenomena 
m certam mdividuals, who are then said to suffer from 
paroxj-smal hjemoglobmuna 

Paroxysmal Effimoglohmuna — ^The paroxysms are initiated 
by exposure to cold During attacks there may be general 
symptoms such as lassitude vomitmg, and sbght pyrexia 
The unne becomes dark in colour, sad oa spectroscopic 
exammation shows the absorption bands of haimoglobm and 
often of methaimoglobm, but no red corpuscles can be seen with 
the microscope Attacl^ last from a few hours to a day and 
are seldom dangerous to life, but occasionallv the deposi 
tion of haemoglobm in the renal tubules leads to anuna 
and uraimia 

If the finger of a patient liable to b'emoglobmuria is placed 
m iced water with its circulation stopped bj a tourniquet, 
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withm a fo\^ inimites liaanoglobin'cirua occurs, and blood 
taken from the finger containa free bajmoglobui in the pi isma 
Also, if the scrum of the patient bo mixed with normal red 
corpuscles and cooled, tbe latter become laked Both these 
experiments indicate that cold is the precipitating factor m 
the production of hsemoglobuuemia Tlie almost constant 
findmg of a positive Wassermaim test m the blood of persona 
■with paroxysmal hscmoglobmima suggests that m some way 
syphilis may produce a hiemolysm m the blood 

Treatment — Obviously, avoidance of cold is of primary 
importance m the prophylaxis of paroxysms Durmg the 
attacJ»s plenty of fluida must be taken in order to avoid 
concentration of the urine Unfortunately, antj syphilitic 
treatment is usually ineSectivo m preventing h®moglobinuria 


HODGKIN’S DISEASE {hyinphadenoina) 

Practically nothing of importance has been added to our 
knowledge of Hodgkin’s disease since it was first descrihed 
by Hodgkin over a hundred years ago 

Sltiology — Hodgkin’s disease occurs more frequently in 
males than m females, and it is particularly prone to attack 
its victims during adolescence or early adult hfo NotJimg 
IS known as to the circumstances favourmg the develop 
ment of the disease, which occure with equal frequency 
among rich and poor, and no country or climate seems 
exempt 

Symptoms — ^The onset of the disease is usually gradual 
and the first symptom noticed is an enlargement of some 
group of glands, most frequently in the neck Later, as the 
disease progresses other groups of lymph glands become in 
volved, the patient loses weight, becomes anxmic, and some 
times suffers from the effects of pressure of the glands on 
neighbouring structnros The symptoms referable to various 
organs are desenbed separately below 

1 Lymphatic Olanda — The typical glands of Hodgkin’s 
disease are enlarged and discrete, ■with no tendency to adhere 
either to the skm or to the deeper structures , on palpation 
they feel elastic, but m the later stages become harder They 
arc neither painful nor tender Eventually most of the lymph 
glands m the body become affected, but at tlic onset the most 
common site for glandular enlai;gement is the posterior triangle 
of the neck on one or other side As a result of X ray treatment 
or secondary infection of the glands, adhesions to the tkin very 
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occasionally occur, but in any early case tbe finding of a gland 
ahich IS defimtel} adherent contraindicates a diagnosis of 
Hodgkin’s disease 

2 Sphen — ^This is enlarged in about 50 per cent of cases 
It seldom extends more than 2 m below the costal margm 
and is not tender 

3 Cutaneous Mantfestahons — Pnmtus is sometuua> an 
early symptom It may contmne throughout and proao a 
formidable problem m treatment 3Iore rarely there arc 
small deposits of lymphadenomatous tissue m tbe skm 

4 Lungs — Enlarged mediastmal glands may compress 
tbe lung Pleural effusions occur m the later stages, dne 
either to pressure on veins or to direct mvolvement of 
the pleura 

5 Blood — There is nothing typical about the blood picture 
m Hodgkm’s disease Sooner or later a severe an®mia develops 
Eosmopbilia (above 10 per cent ) is foimd in about 10 per cent 
of cases 

6 Pyrexia — ^Nearly aU patients with Hodgkin’s disease 
axe febrilo at some tune donng its course Tbe fever vs often 
low and irregular, and resembles that seen m pernicious amemia 
and other blood diseases Sometimes periods of p^Tcsia last 
mg five to ten days occur, with apyrexial mtervals between 
the attacks Pyrexia of this type often occurring without 
obvious enlargement of external glands is known as the Pel 
Ebsletn Syndrome In such cases there is an enlargement of 
the mediastmal glands 

7 Nervous System — ^Pressure of enlarged glands upon 
nerves often gives rise to pain In rare cases a paraplegia 
develops as the result of pressure on the cord 

Pathology. — -The cause of Hodgkm’s disease remama un 
discovered Gordon has been able to produce an encephaUlis 
m rabbits by mtraccrebnl injection of lymphadenomatous 
glands, and it lias been suggested that the disease is due to an 
unknown virus It certainly is not due to tuberculous mfection, 
although the latter may sometimes be present ns a complication 
Nor IS there any evidence that it is m the nature of a malignant 
growth except its mvanably fatal issue 

At autopsj’’ the lymphatic glands are foxmd to be enlarged, 
white, and homogeneous *1116 amount of fibrous tissue vanes 
with the chromcity of tbe condition Suppuration or caseation 
is rare, excgid,i\jbiii m hy tuberculosis Shcro- 

atfcTurKima ° "f endothelial cells and 

If the finger of a patient IiaWo to hKinJlisWoSi™' featims 
in iced water wath its circulation stopped to or more nuclei 
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and numerous eosinophil lexteoegdes The spleen is moderatelj 
enlarged, and on section shows greyish white areas about the 
size of peas which, under the microscope, shoiv similar changes 
to those found m the lymph glands These small deposits are 
scattered throughout the spleen, which is usually described as 
“ hard bake ” Similar deposits occur in other organs, par 
ticularly m the liver and mtestmal tract 

Diagnosis — ^Although typical cases of Hodgkin’s disease 
can he diagnosed on clmical grounds, it is often impossible to 
be certam of the diagnosis without excismg a gland Some 
times even the luatological evammation of a gland may leave 
the diagnosis m doubt, and m such cases the production of 
encephahtis m a rabbit injected with the suspected gland maj 
be of value in diagnosis The resemblance between the glandular 
enlargement of Hodgkin's disease and that due to tuberculosis 
13 so close that mistakes are very common, xmless a gland bo 
removed for section Examination of a blood film will readUy 
exclude lymphatic leukiemia, u'hile the enlarged glands in 
syphilis at© usually smaller, harder, and more ghotty to the 
touch than m Hodgkm’s disease, and the epitrochJear glands 
are seldom enlarged m the latter disease Glandular emarge 
ments m the neck due to septic teeth or infections of the scalp 
may he mistaken for Hodgkin’s disease Mahgnant glands m 
the neck aro usually localised and extremely hard In lympho 
sarcoma the glands tend to produce pressure symptoms earlier 
than m Hodgkm’s disease, but m mes of doubt removal and 
section of a gland will determine the diagnosis Lastly, 
glandular fever may produce a generalised glandular enlarge 
ment, but in tins disease thero is tenderness on palpation of 
the glands, a relative monoxytosis m the blood and the 
heteiophde antibody reaction will be po8iti\o 

In some cases of Hodgkm’s disease where the superficial 
lymphatic glands do not become enlarged until late in the 
disease, the severe anscnna wluch sometimes develops may 
suggest pernicious or other form of anaimia A pyrexia without 
.nlvunu? juuise, a** At Jihe J;,^\nn3 J’nl 

Hbstem type, should always arouse a suspicion of Hodgkin's 
disease m the mediastm^ or retroperitoneal glands An 
X ray of the chest may demonstrate the presence of masses 
m the mediastmum 

Treatment — Unfortunately tliere is no specific treatment 
for Hodglun's disease Altliough temporary improvements may 
occur from time to time, the diseaBe pursues a relentless down 
hill course, until death occurs as the result of an'cmia and 
exhaustion or from the pressure effects of the enlarged glands 
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on vital organs In the early stages deep X rav therapy and 
radium usually produce a rapid diminution m the size of the 
glands, but imfortunately relapse alivays occurs and further 
radiation treatment is usually meffective Attempts to remove 
the affected glands by sulcal means are alaaj-s futile The 
only drug that appears to have any beneficial action is arsemo 
taken m large doses With severe pruritus veronal m 10 gr 
doses may be effective 


LYHPHO SARCOIIA 

Sarcomatous growths may originate in lymphoid tissue in 
any part of the body, but most commonly m the lymphatic 
glands The cemcaL glands are frequently mvolved, as are 
also those situated m the chest and abdomen The symptoms 
depend mainly on the site of the glandular enlargement and on 
pressure effects on surrounding parts With involvement of 
the mediastmal glands obstruction of the superior vena cava 
15 likely to occur, and results m venous congestion of the upper 
part of the body 

Glands affected by Ij-mpho-sarcoma are at first painless 
and may remain unattached to the sbn and suironndmg 
structures Sooner or later, however, these will become 
involved by the growth 0(1^ several groups of glands may 
be enlarged simultaneously, and the clinical condition closely 
resembles Hodgkm’s disease In order to amve at a deCmte 
diagnosis it may be necessary to remove a gland for micro 
scopical esanunatiom 

If the lympho sarcomatous glands are localised they should 
be excised, but when chssemmated or very adherent thev can 
often be rapidly reduced m size by deep X ray therapj Even 
after apparently complete removal a course of X raj treatment 
13 advisable ‘Ihe outlook is alwajs bad, porticularlv m cases 
with mvolvement of mediastmal glands 


GLANDXTLAIt FEVER 

This disease is characterised by fever, enlaigement of 
lymphatic glands, and an increase m the leucoi^de count with a 
preponderance of monocytes and large lymphocytes It occurs 
in small epidemics, often m schools and is sometimra known 
as tnfeclne mcmonudeosts The prevalence of the disca'yj 
vanes considerably from year to year Xothmg is known 
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of ita causation, but it la ccrtamly clue to come infcctiTO 
agent 

Symptoms — These vary in different epidemics and at 
different ages In small cMdrcn there is often a sore throat 
at the onset and tho cemcal glands become enlarged and 
tender Tho neck is stiff and pamful to move Enlargement of 
other groups of glands may occur but is less stnlung m extent 
than that of the cemcal glands The temperature vanes 
from 100® to 103® Enlargement of mcdiostmal or mesenteric 
glands may lead to paroxysmal cough and vomiting respectively 
The spleen is often palpable 

In adults there is rarely a sore throat, and glandular enlarge 
ment is a less strikmg feature than is the case m childhood 
After about a oreek there is often a maculo papular rash, 
which rather resembles that of typhoid fever or if profuse 
rubella In children rashes are unusual 

Both m adults and children there is a leucocytosis usually 
betvecn 15,000 and 20,000, and the differential count shows 
a striking increase m the mononudear cells, which maj form 
00 per cent of tho total This mononucleosis is sometimes 
evanescent, but it often persists for many months 

After a course varying from a week to several months 
convalescence is cstablidied Senous comphcations and death 
are very rare 

Diagnosis — Except m tho presence of an epidemic a 
diagnosis of glandular fever should not bo made until moro 
senous possibihtics have been excluded Among these is 
lymphatic leukoimia which, especially m its aleukasmic form, 
may at first simulate glandular fever Tho development of 
severe amemia and the downhill course will usually render the 
true diagnosis clear Other possibilities which must be borne 
m mmd are tuberculous adenitis, secondaiy aj’philis, septic 
ndemtis, and Hodgkin’s disease Important points in favour 
of a diagnosis of glandular fever are (1) tenderness of tho 
glands , (2) mononucleosis , (3) the absence of antemia 

A diagnostic laboratory test is available because the serum 
of patients with glandular fever shows an increase in nggrutmm 
content for sheep’s red cells , if a series of dilutions of serum 
IS tested against a constant sheep cell suspension, the agglutimn 
titre IS usually found to ho far higher than normal This is 
known as the heterophil© antibody reaction (Paul and 
Bunnell) 

Treatment — Symptomatic treatment only is available, 
such ns warm applications to the glands, plenty of fluids, and 
perhaps an all^alino mixture 
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DISEASES OF THE SPLEEN 

Complete removal of the spleen is not mcompatible wjt!i 
perfect health, and it<5 physiological functions can nndoubtedK 
be taken on by other organs In adult Me the spleen, as part 
of the reticulo-endothehal system, plays an important part 
m the destruction of red blood corpuscles and m the metabolism 
of iron It also acta as a storehouse for a surplus supply of 
red corpuscles nhieh can bo readily mobilised mto the genera! 
circulation when required, as, for instance, after severe 
haemorrhage It maj also be concerned m the formation 
of antibodies as a reaction to infection 

Splenic Enlargement — ^This may occur in a varietj of morbid 
conditions (1) m acute infective conditions, cy, tj’pboid 
fever, septicaemia, subacute bacterial endocarditis , (2) m 
chrome infections, e g , tuberculosis, congemtal syphilis, possiblj 
Hodgkm’a disease, glandular fever , (3) m protozoal mfections, 
c g , mahna, kala azar , (4) m diseases of the blood and blood 
forming organs, e g pernicious anemia, the leuksmins, 
acholuric jaundice, polycTthscnua, and splemc ansima, (5) m 
conditions where there is mterference with the circulatory 
system of the spleen, e g , thrombosis of the splemc vein, 
cirrhosis of the liver, or splemc infarction , (6) m conditions 
m which the spleen appears to store abnormal metabolites, 
€ g , amyloid disease , (7) m verj rare instances of neoplastic 
secondary deposits, e g , melanotic sarcoma 

In most of the diseases classified above, splemc enlarge 
ment is but one, and often not the most promment feature , 
but m the group of splenic enlargements known ns splemc 
ansemia it is possible that the spleen is the primary seat of 
disease 

To palpate for an enlarged spleen the esammer should 
stand on the right hand side of the recumbent patient and 
place his nght hand flat upon the abdomen with the fingers 
near the left costal margm With the left hand the left lower 
nbs are pressed firmly forwards, and the patient is instructed 
to take a deep slou breath If the spleen is enlarged it will 
be felt to descend from imder the costal margm against the 
examinmg fingers The diaractensUc features of a splenic 
tumour are (1) a sharp lower edge m which sometimes a notcli 
is palpable , (2) the tumour is superficial, dull upon percussion 
and the hand cannot get above the tumour , (3) unless verj 
large, it does not extend mto the lorn The direction of enlarge 
ment is downwards and mwards towards the umbilicus, and tlio 
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tumour IS found to mOTe on respiration With great enlarge 
ment there may he visiblo bulging m the left hypochondnum 
In acute jnfeetjons the spleen is often tender and rather soft, 
but unless it is possible to feel a sharp lower margin it is 
tiangerous to diagnose splenic enlargement 

Splenic Anxsiia 

It 13 uncertain uliether so called splemc anaemia has any 
separate chnical entity Probably many of the cases thus 
diagnosed were in reality instances of cirrhosis of various types 
with enlarged spleens, acholuric jaundice, chrome types of 
purpura, Gaucher’s splenomegaly, or even leuLaimia Cfertamly 
as knowledge of hlood di^seascs has increased, splenic amemia 
has become a less fiequent diagnosis 

The relationship betweep splenic anemia and the condition 
of splenomegaly and cirrhosis of the liver, described m Italy 
by Banti and Imown by his name, has been a matter of dispute 
It IS often mamtamed that Bnnti’s disease represents a late 
stage m splenic anoimia There is, however, little evidence m 
support of this assumption, though cirrhosis of the hi or is 
often accompamed by more or less splenic enlargement Many 
cases of splcmo amenna run their course without evidence of 
cirrhosis, and cases corresponding to Banti’s description of his 
disease are rare if not imloiown, in England 

aitiology and Pathology — ^As it is uncertain whether splenic 
ancemia is a cbmeal or patliological entity as might be expected, 
nothmg IS known of its letiology and pathology TJiero is no 
evidence of hinnol^sis and no constant pathological findings 
When hiematcmcsis occurs it is presumably duo to nipture of 
CGSophageal varices as in cirrJiosis 

Symptoms — ^The onset of the disease is insidious, though 
occasionally hxmatemesis may bo the first symptom to call 
attention to the condition The spleen is much enlarged, 
hard, and often reaches the umbilicus or bej ond Aniemia of 
a fy’pe jrafi n- low redoar mdax ami n Jencppcjua as 

usually present, quite apart from severe h'cmatemesis, though 
when this occurs it naturally aggravates the anzemia Hasma- 
temesis is the most important ond dangerous symptom, and 
may be both profuse and recurring After the disease has 
lasted for some years there is sometimes evidence of the onset 
of cirrhosis of the liver At first this organ may be enlarged, 
but eventually it tends to dimmish in size, tvhile jaundice, 
ascites, and emaciation develop The patient usual];j suffer^ 
from the symptoms common to all anaemias, such as 
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breathlessness, pallor, palpitation and lassitude As in other 
ansDimas a haunic raiirmur is often present over the base of 
the heart Often the n eight of the enlarged spleen produces 
dragging pains m the abdomen Occasionally purpuric spots 
are seen on the skin 

Course and Prognosis — The disease is a rerj chronic one 
and occasionally may list twenty years or more Spontaneous 
recovery may occur, but more often the condition slowly 
progresses until it terminates m death from mtercurrent 
infections haimatemesis or cirrhosis 

Differential Diagnosis — The occurrence of splenomegaly in 
several members of a family suggests Gaucher s splenomegaly 
or acholuric jaundice If splenomegaly bo associated with 
purpura or recurrent hemorrhage from the nose gums or else 
where purpura haunorrhagica is a possibility llio Ieucoc\to 
count be characteristic m leuL'cmm 

Treatment — Splenectomy is often advised m ca^cs (bagno’^cd 
as splenic anrcmia The results of the operation aro often 
disappointing and do not compare wnth those of splenectomy 
m acholunc jaundice or thrombocytopenic purpun Alorcovcr 
the mortality is considerable I^rgo doses of iron aro often 
beneficial and transfusion may bo required especially if tho 
patient baa had «cverc bicmatcmcsis 

Ganchet’s Splenomegaly —This disease was formerly con 
sidercd to bo identical with splenic anrcmia It differs from tho 
latter m being frequently famihal though not hereditary 
The spleen is enormously enlarged but tho amcmia is seldom 
as severe as m eplemc an-cmia H’craatcmesis very rarely 
occurs but shght cpistnvis and bleeding from tho gums is 
common The liver is very large throughout the disease but 
cirrho'iis does not occur In spito of tlic great enlargement of 
spleen and hver the disea^se is compatible with relatively good 
health for many years Tho spleen liver, lymph glands and 
bone marrow aro packed with chnrnctcnstic large ‘ foami 
lipoid cells of an endothcbal tyTic In view of the rcIaticeU 
mild symptoms splenectomy is not advisable 

J J CoVYBEAKE 

r A K^O'^^ 



DISEASES OF THE ALIMENTARY 
CANAL 


GENERAL CONSEBEEATIONS 

B oth m hospital aad private practice very large numbers 
of patients are encountered whose mam ^Tnptoms are 
rightly or wrongly referred to the abdomen In conse 
quence, one of the most frequent and yet most difficult 
problems winch face the medical attendant is to decide to 
what extent the internal organs of digestion are affected by 
disease It is important to reahso that of the many patients 
who complain of “ indigestion ” only a relatively small proper 
tion suffer from organic lesions such as a peptic ulcer Often 
the symptoms referred by the patient to lus abdoramal viscera 
are m reality but reflex expressions of diseases elsewhere or 
an indication of a failure on tho part of the patient to adjust 
himself satisfactorily to his environment 

Although “ nervous mdig^lion ” is extremely common, it 
IS most lmpo^tant^ Loth from the point of view of the patient 
and of the doctor, that such patients should not he labelled 
as neurotics until a thorough cxammation and investigation 
has 60 far as possible excluded the presence of an orgamo 
lesion We must all of us be familiar with those unfortunate 
mdmduals in whom a faduro on the part of the doctor to 
diagnose orgamo disease m its earlier stages has allowed it to 
progress to a condition m which euro is difficult or impossible 
In cases of suspected abdominal disease a careful history 
as of the utmost importance Tho jiatient should be allowed 
to tell his own story Particular attention should be devoted 
to the duration of his symptoms, the occurrence of remissions, 
tho nature of his pain and its relationship to meals the presence 
of constipation or diarrhoea Apart from the actual information 
obtamed in taking a careful history, the contact which it 
establishes between doctor and patient is of great \alue in 
enabhng tho physician to gam an insight into the mental 
attitude of the patient and his degree of sensibihty to pain, 
points which aro of great value m diagnosis 
379 
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A thorbugh physical examination of all the systems of the 
body must never be omitted Not infrequently this may 
reveal some imsu^cted l^on, to which the abdommal 
symptoms are purely secondary Thus, for example, the 
earhest symptoms of phthisis may be dj'spepsia, or attacks 
of abdominal pam or vomiting may be due to tabes dorsalis 
lead poisomng, or ura‘mia 

Before attemptmg to examme the abdomen, attention must 
be paid to the following pomts (1) The patient should he 
comfortably on his back with his head sbghtly raised and 
supported on a pillow , (2) the abdomen must be well and 
evenly iKummated , (3) the hands of the examiner must be 
thoroughly warm Neglect of any of these precautions will 
render efficient examination difficult or impossible 

It 13 well to carry out an abdommal exammation id a 
routine manner beginning \\ilh \nspeclion of the whole 
abdomen and lower part of the chest Note should bo made 
of the general appearance of the abdomen, whether distended 
or flattened and m the former case whether the distension is 
local or general It is also ea^ to see whether there is any 
restnction of the normal abdommal respiratory movements 
Lastly, it is important to look for visible peristalsis m the 
stomach or mtestmes this may often be elicited by flicking 
the abdominal wall with a finger In very thin subjects it is 
sometimes posable to see the peristaltic movements of normal 
small mtestine, but as a rule visible peristalsis is of great 
Significance, and indicates obstruction at some point m. the 
alimentary canal In such cases the peristaltic waves are 
repeated af mtervals m the same locahty and direction 
Durmg mspection the patient should be asked to pomt out 
exactly the pomt at which pam is felt 

Following inspection, the abdomen is exammed by 'pal'paUon 
It IS important to gam the patient’s confidence by beginning 
with gentle palpation with the hand fiat on the abdomen 
If one side or area of the abdomen is the seat of pam, the 
exammation should be commenced by palpatmg some other 
part Durmg palpation cultivate a flow of small talk to the 
patient with a view to distractmg his attention from what is 
bemg done and never ask whether pressure at any particular 
pomt 13 painful If a careful watch is kept on the p<atient’8 
face, the tender jiomts, if anj, will be instantly revealed l»v 
his expre^ion, without the possibility of suggestion on the 
part of the examiner The extent and localisation of ngiditv 
of the muscular wall should be noted, and an attempt made 
b} diverting the jiatient’s attention to abolish it If the 
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GENERAL CONSIDERATIONS 

rigidity 13 persistent, and especially if ifc is associated with 
local tenderness on pressure, it will usually indicate involve 
ment of the peritoneum During palpation, tumours maj be 
detected, and an attempt should then bo made to determine 
their mobility, more particularly with reference to respiratory 
movements In addition to the central part of the abdomen, 
the flanks must be palpated bimanually , while domg so the 
examiner should be on the same side of the patient as the 
flank to be examined, and should place one hand behind, 
immediately belon the ribs, while the other presses on the 
front of the abdomen , the patient is instructed to take 
deep breaths, and dunng inspiration tumours m the lom, 
such as an enlarged or imduly mobile kiilnej, may be felt 
to descend and raaj be gnpped between the fingers If 
the patient is cold palpation of the abdomen is rendered very 
difficult 

Percussion of the abdomen is, as a rule, of little value 
except for the detection of " sbiftmg dullness ” when there 
IS free fluid in the peritoneal cavity Auscultation of the 
abdomen is of value in the diagnosis of acute abdonunal 
donditioRs as the peristaltic movements of the intestines may 
be audible, thus rendenng a diagnosis of pentomtis unlikely . 
Rarely a friction rub may be heard over an inflamed organ, 
such the spleen or liver 

Sluch stress used to be laid on the detection of aieas of 
cutaneous hj'perassthesia, but these are usnallj if not alwajs 
the result of suggestion on the part of the examiner If 
the stomach is much dilated, a succussion splash may be 
heard, when sudden pressure is exerted upon the epigastrium 
This indicates delay m emptymg, unless a meal has been 
taken within two hours of examination 

The importance of investigations such as A. rax exanuna 
tions, test meals, and chemical examinations of the faices 
cannot be overestimated Dunng the last fifteen years advances 
in radiological technique have greatly increased the value of 
opaque meals and enemata Valuable though thc'e aids to 
diagnosis may fie, it is stuT true that tfiej are an adblrton ito, 
and not a substitute for, a carefully taken history and a 
thorough physical examination Every patient with digestive 
sjTUptoms, which fad to clear up xntlim a reasonabl} short 
penod, should be advised to undergo a thorough investigation 
to exclude serious orgamc disease Such an mxestigation not 
infrequently may reveal the jiresence of an organic lesion 
w'hich has been entirely unsuspected from a consideration of 
the lustory and the physical examination Negative findings 
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The mouth is dry, and scattered over the tongue, gums 
cheeks, and jialate there ate viluto pitches, iricgular in shajw 
and shghtly raised above the surrounding mucous membrane 
In infants there may bo difficultj m swallowing and also 
diarrhoja, with excoriation of the skin around the anus 

The mouth should be kept clean with cotton ivool soaked 
in the following mixture potassium chlorate, gr xxx , 
glycermum horacis, ad 31, and the patches painted with 
I per cent gentian violet solution With this treatment and 
attention to the general health, reco\ erj is usually rapid 
Ulcerative Stomatitis — ^Widespread ulceration maj occur 
m the mouth as the result of infection with the Bpiroclimtfe 
and fusiform bacilh which are found m Vincent’s angma {wle 
p 592 ) The condition occurs in epidemic form and niav be 
associated with severe constitutional symptoms The ulcers 
should be carefully pamted with a'muxture of equal parts of 
tinct ipecac and hq arsemcahs Improaement has been 
claimed as the result of giving nicotinic acid in doses of 100 to 
200 ragm daily 

Gangrenous Stomatitis (Cancnim Ons)— This dangerous 
condition aSeots small child^ and is specially prone to occur 
after measles An ulcer appears on the cheek or gum and the 
surrounding tissues become black and gangrenous Although 
the temperature is seldom high, death occurs rapidly from 
exhaustion or pulmonary infection The gangrenous area 
should be excised early and the suixoundmg tissues cauterised 
Ludwig’s Angina is an acute infection of the floor of the 
mouth, producing marked swellmg under the jaw and m tie 
neck The condition develops rapidly, witli severe constitu 
tional symptoms Treatment consists in early incision and 
drainage 

Disordebs of me Sutvaei Glaivds 

Ptyalism, or excessive secretion of sahva, most commonly 
13 due to oral sepsis It may also occur reflexly in tngemmal 
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Xerostomia, or deficient secretion of saliva, is usually 
present in the aouto fevers, and leads to a dry and septic 
condition of the mouth and tongue. It may occiur also in 
diabetes and severe diarrhoBa, onring to the large amount of 
fluid lost in the urine and fseces. Atropine and belladonna 
also diminish the secretion of saliva. 

Specific Parotitis, or Mumps {vide p. US). 

Septic Parotitis. — ^Infection of the parotids may occur in 
any condition in which the mouth is dry and septic as the 
rcsidt of prolonged illness, micU as typhoid fever and cholera. 
If supi)uiatiou occurs, the glands need incision and drainage. 
The condition is often a terminal one. 

Mikulicz’s Disease. — This is a rare condition characterised 
by a chronic enlargement of the salivary and lachrymal glands. 
The glands are hard and painless, and the condition is ustially 
symmetrical. The fctiologj' is uncertain. Potassium iodide or 
X-ray therapy are sometimes beneficial. 


DISEASES OF THE (ESOPHAGUS 

Anatomy and Physiology.— The oesophagus extends from 
the termination of the pharynx at the lower border of the 
cricoid cartilage to the carrhac orifice of the stomach. Its 
average length in an adult is* 10 in., but more important from 
the clinical point of view is the distance from the froiit 
teeth to the cardiac orifice, wliich is usually about 20 in. The 
relations of tlio msophagus are important, as surrounding 
structures may be involved in disease of the organ, or, 
conversely, pathological conditions in the neighbourhood of 
the ccsophagus may produce obstnretion of its lumen. 

From its commencement in the neck tlio oesophagus hes 
immediately behind 'and in close contact mth the trachea, 
while the recurrent laryngeal nerves lie in the grooves between 
the two on cither side. In the thorax the cesophagus passes 
through the superior and posterior mediastina, crossed by the 
left bronchus at the level of the fifth dorsal vertebra. The 
lumen of the cesophagus presents two well-defined constrictions, 
one at the level of the cricoid and the other at the point where 
it is crossed by the left bronchus ; both of these are speciall}’’ 
liable to be the site of a malignant growth. The arch of the 
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TJie mouth is dry, and ecattered over the tongue gums 
cheeks, and palate there are white patches, irregular in shape 
and shghtly raised above the Burroundmg mucous membrane 
In infants there may be difficulty in swallowmg and also 
diarrhcea, with evconation of the slan around the anus 

The mouth should be kept clean with cotton wool soaked 
in the following mixture potassium chlorate, gr xrs: , 
glycennum boracis ad 31 and the patches painted with 
1 per cent gentian violet solution With this treatment and 
attention to the general health, recovery is usually rapid 

Ulcerative Stomatitis — ^bdespread ulceration maj occur 
m the mouth as the result of infection with the spirochrctes 
and fusiform bacilh which are found in I^incent’s angina 
p 592) The condition occurs m epidemic form, and maj he 
associated with severe constitutional symptoms The ulcers 
should be carefully pamted with a mixture of equal parts of 
tinct ipecac and hq arsemcahs Improvement has been 
claimed as the result of giving nicotinic acid in doses of 100 to 
200 mgm daily 

Gangrenous Stomatitis (Cancrum Ons) — This dangerous 
condition aSeots small children and is. specially prone to occur 
after measles An ulcer appears on the cheek or gum and the 
surroimdmg tissues become black and gangrenous Although 
the temperature is seldom high death occurs rapicll} from 
exliaustion or pulmonary infection The gangrenous area 
should he excised early and the surrounding tissues cauterised 
Ludwig a Angina is an acute infection of the floor of the 
mouth produemg marked swelling under the jaw and m the 
neck The condition develops rapidlv, with severe constitu 
tional sjTnptoms Treatment consuls in earlv incision and 
drainage 

Disorders of tiie Saijvary Glands 

Ftyahsm, or excessive secretion of sahva, most commonly 
IS due to oral sepsis It may also occur reflexly m tngemmal 
neuralgia or from imtation m the oesophagus or hyperchlor 
kV Tray tk pitfflntftaV itsA’ca'b m 
Parkinsonian conditions Drugs, such as iodides and mercurv, 
are partially excreted in the sahva, and their admmistration 
may lead to ptyahsm It is also common m neurotic subjects 
without obnous orgamc disease 

Treatment of ptyahsm depends on the underlying condi 
tion, hut belladonna or atropme may produce a symiptomatic 
improvement In ptyahsm associated with anxiety neuroses 
a bromide mixture is of value 
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Xerostomia, or deficient secretion of B\liva is usually 
present in the acute fevers and leads to a dry and septic 
condition of the mouth, and tongue It may occur also in 
diabetes and severe diarrhcea owing to the large amount of 
fliud lost m the urine and f*cces Atropine and belladonna 
also dimmish the secretion of sabva 

Specific Parotitis, or Mumps (vule p J5) 

Septic Parotitis — Infection of the parotids may occur m 
anj condition m which the mouth is drj and septic as the 
result of prolonged illness such as typhoid fever and cholera 
If suppuration occui's the glands need mcision and drainage 
The condition la often a terminal one 

Mikulicz s Disease — Tins is a rare condition characterised 
by a clironic enlargement of the ealivarj and lachrymal glands 
The glands are hard and painless and the condition is usually 
symmetncal The ®tiologj is uncertain Potassmm iodide or 
X ray tlierapj arc sometimes beneficial 


DISEASES or THE OESOPHAGUS 

Anatomy and Physiology — The oesophagus extends from 
the termmation of tlie pharynx at the lower border of the 
cricoid cartilage to the carcbac orifice of the stomach Its 
average length m an adult is 10 m , but more important from 
the clinical pomt of view is the distance from the front 
teeth to the cardiac orifice which is usuall) about 20 m The 
relations of the oesophagus are important as surrounding 
structures may be mvolved in disease of the organ or 
conversely, pathological conditions m the neighbourhood of 
the oesophagus may produce obstruction of its lumen 

Prom its commencement in the neck the cesophagiis lies 
immediate!} belimd rand m close contact with the trachea 
while the recurrent laryngeal nerves he in the ^^oves between 
the two on either side In the thorvx the oesophagus passes 
through the superior and posterior mediastmi crossed bj the 
left bronchus at the level of the fifth dorsal vertebra Ihe 
lumen of the oesophagus presents two well defined constrictions 
one at the level of the cricoid and the othei at the pomt where 
it 13 crossed by the left bronchus , boUi of these are specially 
liable to be the site of a mahgnant growth The arch of the 
aorta hes m relation to the left side of the oesophagus 

Unlike other parts of the ahmentarj canal the mucous 
membrane of the oesophagus is sensitive to thermal stimuli 
if hot or cold fluids be drunk or passed into the oesophagus 
"5 
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through a rubber tube, a eensation of heat or cold is felt dec}) 
in the chest or epigastnum The power of localising abnomnl 
sensations is extraordinarily good, and the site of obstruction 
by a foreign bodj or growth can be indicated on his anterior 
ebrat wall by the patient with remarkable accuracy At the 
pomt where the oesophagus enters the stomach is the cardiac 
sphincter, which is normally closed Relaxation of the sphincter 
follows the swallowing reflex Derangement of the neuro 
muscular control may prevent relaxation of the sphincter, 
nsultmg in a condition which will be desenbed under tbo term 
achalasia of the cardia 

(UsoPHAarns akd Q2soPHAaEAij Ulcer 

Acute oesophagitis may follow swallowing of hot or corrosive 
fluids or the impaction of a foreign body Chrome oesophagitis, 
often with superficial erosions of the mucous membrane, occurs 
in achalasia of the cardia (vtdt p 880} It mav also bo duo to 
oral sepsis and alcoholism 

Peptic Ulc^alton of the (Esophagus occurs more frcquentl} 
than it IS recognised It is sometimes due to the presence of 
heterotopio areas of gastno mucous membrane m the 
(esophagus, which secrete hTdrochlono acid The chief 
symptom is pain behind the lower end of the sternum which 
comes on immediately or shortly after food, particularly ^hd 
food, is swallowed Owing to spasm of the ca^a there mav be 
some degree of dysphagia Haemorrhage occurs, which, though 
seldom severe, is sufBcient to produce considerable occult blood 
m the feces and may render the patient an'emic Rehef may 
be obtamed by a purely fluid diet and alkalis If dvsphagia 
is troublesome atropine gr jiu ^ypodermicalh Imlf an 

hour before a feed, or 3 gr of ansthesm (Bayer) dissolved m 
1 oz of olive oil, may reheve spasm and pam If symptoms 
are mtractable and severe, temporary gastrostomy teay he 
required X ray of the (esophagus in the erect position shows 
no nicer, hut a crater can often be demonstrated if an 
opaque emulsion is swalfowed w/ufe the patient is fyang down 
Not infrequently an (esophageal ulcer compheates congenital 
diaphragmatic hernia (tide p 416) 


(Esophaozal OBSTBtJCmOV 

Practically aU the patholc^cal conditions of tho cc^ophagus 
which are commonly met with show as their most prominent 
symptom difficulty m swallowing, known as dj-sphagia The 
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causes of ocbophagcal obstructiou maj bo classiiicd as 
foUoA^^ — 

1 Sfalignant stricture of the oesophagus 

2 Non malignant stneturo 

(а) Impaction of a foreign liod} in the ccsophagus 

(б) Ocatncial stenosis following trauma 
(c) Gumma (excessively rare) 

{(1) Peptic ulcer of the msoplmgus 
(e) Congenital stnctiire 
(/) Diapliragmatic hernia 

3 Derangement of the ncurorausculai mechanism 
• (a) Achalasia of the caixlia 

(6) Plumnici Vinson aj ndromo (tide p 3’)5) 

4 Pressure upon the oesophagus from without 

(а) Goitre 

(б) Aortic aneurysm and mocliastinal tumouis 
(c) Diverticula of the oesophagus 

C Hj stencal dysphagia 

In addition to the above, dj'sphagia maj result fiom 
pathological conditions in the mouth and pliarynv, buUi ns 
growths of the tongue, tonsillitis, or rctropharynge il absicss 
Palatal and pharyngeal paralysis may produce dispJiagia, as, 
for example, m diphtheria, bulbar palsy, or mjnstheina gravis 

Cakcikoma or tub CCsoniAOUS 

Tins IS the most frequent cause of dysphagia ih. patients 
over middle age The onset is insidious , at first there is 
nothing beyond an occasional tendency for sohd food “ to 
stick in the throat ” TIus symptom, after intermissions lasting 
many weeks, becomes more frequent, until it is found impossible 
to swallow solids Later there is difficulty even with fluids, 
ami ultimately nothing can bo taken at all Attempts to 
8w allow result m regurgitation, but as a rule pain w strilongly 
absent, though occasionally pam in the chest may be nn early 
symptom Death occurs usually from inanition, or somctiracs 
from secondary deposits or mediastimtis OcaisionaJly prc&suro 
on surrounding structures such as the recurrent laryngeal nerve 
produces a paralysis of tho larynx with aphonia, winch may 
occur before any djsphagia is noted 

Carcinoma of the ocsopliogua most commonly occurs in tlireo 
V situations r at tho junction of the pharynx and ccsophagus, at 
the point where tho asophagus is slightly narrowed by tho 
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crossing of the left bronchus and at the cardiac orifice As 
a rule the patient is able from his subjectire sensations to 
locahse fairlj accuratelj the site of the obstruction 

Although it IS usuallv easy to diagnose a growth of the 
oesophagus on clinical grounds in vie^ of the age of the patient, 
the lustory of the gradual onset of the dj’sphagia, and the 
npid emaciation, the diagnosis can he readilj confirmed by 
further mvestigations The most valuable of these is an 
X raj examination m nhich Ute patient is given a meal 
contaimng lumps of bread soaked m banum If a fluid 
emuhion is u‘5ed carcinoma ui an earlv stage maj easily be 
oaerlooked The patient is examined erect in the left lateral 
position and the opaque meal is watched dnrmg its passage 
through the asophagus Irregulantj m the lumen of the 
oesophagus and partial or complete obstruction are readJj 
demonstrated Incidentally, an X ray examination may reveal 
pathological conditions of other organs, such as an aortic 
aneur^-Bm, •uhich nught produce dysphagia An oesophageal 
gronth maj be localised by the passage of a mercury tube 
This consists of a rubber tube about the thickiie«s of a fore 
finger which is closed at both ends and contams mercurv to 
mcreaso its weight, the lower end being rounded Owing to 
its ■n eight and flexibility, the tube readily drops through tho 
oesophagus mto the stomach in the absence of an orgamc 
stricture The growth can be newed through an cosophagoscope, 
and a piece removed for bistological section if required On 
no account should a bougie be passed Qmtc apart from the 
possible though improbable perforation of an aortic aneurysm 
there is a very grave nsk of perforating the oesophageal wall 
immediately above the growth 

Occasionally a carcinoma of the stomach near the cardiac 
orifice may produce dysphagia as an early symptom Such 
cases may he misdiagnosed as oesophageal growths but X ray 
exammation and oesopliagoscopy will settle the diagnosis 
Early grow ths near the cardia have occasionally been removed 
«!ucce<!rfully 

Unfortunately the treatment ofearemoma of tho cesophagus 
13 only palhative and death usually results within two years 
or less of the on«et of symptoms If the obstruction is severe 
a gastrostomy is sometimes performed, but life subsequently 
IS usually a misery Slore satisfactory results can usually ho 
obtained by diatbermj of the growth through an oesophago 
scope After this procf^ure the patient is often able to swallow 
comfortably for some months Intensive deep X ray treatment 
or tho implantation of radon seeds tlirough an cesophagoscope 
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produce iHVoUcs tlio 

recurrence is almost ,^,th an cD=opliago«>copo 

midJIo ot tho rosoptagiw it I""?j ' ^tncturo Tina conaists 
to insert n Souttirs tube '"‘“nf n.hor wire, which reinn'W 
of a lloaiMo metal tuho Jimilo tho a;«orlmgiia 

,n position and prevents ““'P' h» ffi.onhagns —Tina condition 
Non-HahBnanl Btticlviie o! tho ffisopMsns 
most common!) Mows the “‘'''®r.nfcnt Tho ciontncml 
either nccidcntallj or with Tlio inticnt 

stnctnre which dorclops is ou„l, tho stricture into 

BwaUows a silk tl.rcad, which paiaM „„ tl.o silk and 

tliejojiinum Aspocnl metal I’l'"'®^ ^ tho stricturo 

with tho latter noting ns a guide “ stmctiires inaj also 

Dilatation must ho ropcatod “t , ^..opingoscopo 
be dilated under direct a ision thtoiig , L bodv must ho 
Obstruction of tho oesophagus . removal tlu-ongh 
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end of tlie steraum, and, though ]ie does not complain of 
piui, there ls a feeling of discomfort and fullness in the chest 
due to the dilated cesophagos Food is ustfally regurgitated 
soon after a meal, but there is no nausea or retching and the 
vomited material consists of whatever has been eaten, a ithout 
admixture of bile or hydrocldone acid Wlien a considerable 
amount of food or drmk is taken, the eight of the column of 
fluid m the oesophagus when the patient is standing erect, is 
usualh sufficient to force some of the food through the sphincter 
Once the condition becomes well established the cardia appears 
to remain pennanently closed and the undemutrifion results in 
rapid loss of weight though, m contrast to cases of carcinoma, 
the geheral condition of the patient remains fairlj good The 
disease may last for many jears as at each meal i certain 
amount of food succeeds in getting past the cardia 

Diagnoiis — Mthough the symptoms and history may 
strongly suggest achalasia, the Aagnoais should be confirmed 
by the passage of the mercury tube described above {ude p 
388) Owing to its weight, this readily forces the cardiac 
sphincter open and posses into the stomach witliont an\ 
appreciable resistance X ray shows a greatly dilated ceso 
pliagus T\ith vigorous peristaltic waves , the lower end of the 
oesophagus lias a perfectly regular outline, which is quite 
different in appearance from the irregulantj uhich is usually 
seen even in an early caremoma (see Plates 14 and J5) 
IVlien the condition is intermittent, it is important to make 
the X nv evammation at a time when symptoms are present 
and to use an opaque meal which is semi solid in consistencj 
Treatment — Dilatation of the sphincter by the passage of 
the mereuri tube is sometimes sufficient to effect a permanent 
cure if treatment is started early The patient can rvadilv 
pass the tube himself and should do so before each meal 
\Vlien the condition has been present for \ears and the 
CEsophagus 13 much dilated, cure k unusual, but dadi dilatation 
enables the patient to lire m comparative comfort Wlien 
there is much oesophagitis lavage uith normal saline is 
advisable In very mtractable cases m winch the mercurv tube 
fails to pass tlirough the cardia owmg to kinking of the 
ojeophagus the cardiac onSce mav be dilateil manuallv when 
the stomach has been opened at a laparotomj 

Pbfssttre on TirE OIsopnAGus fpou \^^^I017T 
Dvsphagia due to aortic aneurj'sm or mediastinal tumour 
IS rare and other sjouploms usualh point to the correct 
diagnosis 
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Diverticala of the CElsophagas — These are of two types 
pulsion ftnd traction dnrerticala As then- names imply the 
puhion tyj)6 is duo to pressure mthm tho cesophagus producing 
a hemia tlirougli a weakened apofc m the musculature nhile 
tlie traction types are caused by adhesions of the (esophagus 
to surroimding parts such as a tuberculous gland 

Pulsion diverticula are as a rule pharjmgeal pouches m Inch 
emerge m the postenor median hue of tlie UjT>opharynv between 
the oblique and transverse portions of the inferior constrictor 
muscles As tho pouch enlarges it ovtends down into tho 
postenor mediastinum and bj pressure on the cesophagus 
produces dysphagia Food is often regurgitated when the 
pouch fills fraction diverticula are alwajs small and rarely 
produce symptoms The diagnosis is readily made with an 
opaque meal and X ravs or by eaamination with tho msophago 
scope Where the symptoms are severe pulsion dncrticuh 
jiiny he lemoved surgically 

Hystewcal Dyspeaou 

An alleged inability to swallow is sometimes encountered 
m hysterical patients Occasionally it is associated with an 
idea that a foreign body is lodged m the throat Tho patient 
usually complains of a lump m tho neci tlio so called globna 
hystericus In this type of case sohds are sometimes more 
easily swallowed than fluids a condition which is not hkelv 
to be present m a dysphagia due to anv organic lesion Tlie 
passage of the heavy mercurv tube may be useful in demon 
atnting to the patient that there is no blockage of tlie gullet 
though in addition treatment of the general condition bj 
psj chothcrapv is of course necessary 


DISEASES OF THE STOMACH AND DUODENUM 

Disease of tie upper part of tie aimentary tract composing 
tho stomach and duodenum maj bo classified under two general 
headings (1) Organic lesions aucli aa ulcers growths or 
inflammations {2) functional conditions m whicli no local 
pathological lesion can he detected The latter are commonly 
iTiown ns tho dyspepsias and may bo duo to organic disease 
in other parts of the gastro intestinal tract such aa cholecjstitis 
or to disorders in tho nervous system 

AUliough the diagnosis of gastric and duodenal lesions can 
often bo made witli fair certainly on tho strength of a careful 
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historv of tlio SMnploms nm! a phjsicnl txammftlion vanous 
clinical imcstigatioiis are available which are of the greatest 
value in helping to confinn a clinical diagnosis Thc«c are 
(1) X raj examination (2) fractional test meal , (3) cxammi 
tion of faeces for occult blood (4) gastroscopj 

X-ray Exammation — Radiologj is the most valuable of ill 
special methods emplojcd in the diagnosis of lesions in the 
upper ahmentarj tract \ raj examination of the stomach 
with an opaque meal gives valuable information as rcganL 
(I) the motilitv of the stomncli and its rate of emitting (J) 
the presence of organic lesions such ns chronic peptic ulcer 
hour glass constriction or catemomT. Tlic first part of the 
ducKlenum is visualised os a triangular sluwlow just above an 1 
to the right of the pj lone end of the stomach and is known as 
the duodenal cap from its shajic An \ raj diagnosis of 
duodenal ulcer maj be made on persistent irregulantj m the 
outline of the cap whieb m such ca‘:ea is often tender on 
palpation 

In radiological t\amin itions of the stoinath and duodenum 
fiuoroscojuccxaimnation bj a competent radiologist isc«scntn! 
and maj bo of greater value limn the tal mg of X raj films 

In patients liable to oonslipalion a nnss of barium m the 
rectum mav form a hall v ah e obstruction w Inch maj neces. itntc 
inanunl removal under an aiiTslhctic I’lentv of jiarvfiiM should 
be given as carU as po-5«iblc after the radiological examination 
IS completed m order to obviate this distressing result ofa bantiin 
meal 

Fractional Test Meals — fbe patient after fostme from the 
previous night swallows an rmhoriis or Pvles tube All the 
gastric Of ntents are aspirated and lucnsiircd the fluid obtained 
IS 1 nown ns the resting juice A pint of flue oatmeal gruel is 
now swallowed with the tube still in position and sjiccimcns 
are asj iratcd at quarter liourlv intervals for about three hours 
or until no more can lie obtaincil Fach 8|>ecimcn should !« 
about lo cc in volume 

Tlic specimens including tlie resting juice arc examined 
macroscoj icallv for the presence of blood and bile and the 
percentage of free acid and the total nciditv are estimated 
quantitativeU the results being i lotted on a chart as shown 
111 Fig 7 The variations m the i>erccntngo of free acid in 
normal persons arc considerable and range from complete 
absence of free add to extreme degrees of lij pcrcblorbv dna 
Jbe hpLcmicns are al o tested for the prc«cn(e of htarcJi and 
sugar and tl o point at which tlic«o disapjiear ls noted as this 
jndicatcs the time at wJuch the meal has It ft the slojnnrh 
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If tho resting jmeo exceeds 50 cc or contains food debris, 
starcli, or sugar in appreciable quantities, pyloric obstniction 
is probable Pus or blood m tlie resting jmeo is suggestive 
of gastric carcinoma 

The acidity, both free and total, inll dejiend on a number of 
factors, such as the rate and amount of gastiic secretion the 



Tin 7 — Tractional Tost Meal Chart The sliadeil nrea represents the 
limits of free IIG m per cent cf normal persons 


rate of passage of the stoiuacli contents into the duodenum, 
and the regurgitation of fluid from the duodenum info the 
stomach The tendency of the percentage of acid to fall after 
about one and a half hours is due to neutralisation by alkahno 
regurgitation from the duodenum, which is a feature of the 
normal digestive process 

The fractional test meal is of value in the diagnosis of 
carcinoma , m tins condition the free hj drochloric acid is 
asually absent or diminished, and blood may bo present both 
m the resting juicc and in the subsequent specimens Obstruc- 
tion of the pyloms bj a cicatrising duodenal ulcer ])roduces 
an acid curve which rises steaddy and remains high aftei several 
iiours With duodenal ulcer the resting jmcc is often highly 
acid, and after a prelnmnoii foil due to dilution on drinking 
the meal tJic subsequent specimens show a rapidly rising acidity 
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rccogmswl that the conclitioti is an eKlremeU frequent one 
especially in persons of o\cr midcUc age Apart from its 
symptoms, the pre«?enco of gastritis may be determined by the 
fractional test meal \ rav examination and the gastroscope 
In diromc gastritis the amdity is Ion, and often no free 
hydrochloric acid is present m any of the specimens m a 
fractional test meal, Jueli lioirever, usually contain an exce^ 
of mucus M ith improved radiological teclimque the mg-c of 
the stomach can bo shown to be thickened and iire^ar 
No doubt uath increased u«o of a flexible gnstroscoiie there 
will be still further advances in our knowledge of gastritis 

Tlio syTnptoms of chronic gastritis are usuallv characteristic 
Morning anorexia nausea and vomiting are prominent features 
riie T, omit consists onlv of swalloa etl mucus and sain a and is 
small m amount The appetite and di^stion impro\e as the 
day wears on and by the evening the patient usually feels 
fairly fit Sometimes tliero may be a sensation of fullness and 
discomfort m the cpigastnura, but this seldom araonnts to 
real pam Ihe tongue is thickly furred 

The conditions wluch commonly predispose to the develop 
ment of cliromo gastritis are gnen below — 

1 ^Vicohol taken regularly m considerable amount 

2 Faulty Iiabits as regards feeding e g , hurried meaU , 
defectue mastication excessive tea coffee or tobacco 

3 Septic conditions m mouth or nasopharymx 

4 Congestion of Uie gaslnc mucons membrane m chronic 
heart disease 

”> Cliromc infections particularly phthisis 

IIou far clironio gastritis can Iw regarded as a precureor 
of more serious conditious such ns jieptic ulcer and carctnonva 
remains doubtful It is certain honeycr tlut acute erosions 
arc often present ulucli may cauce sc%ere h'emorrhage, and 
quite possibly develop into chronic peptic ulcer 

Treatment consists m persuading the patient to readjtut 
his daily routine, where this appears to be at fault Perhaps 
the easiest method of nchiCMng this object is spa treatment, 
where regular habits and diet often work wonders, quite apart 
from the iirtues of the waters Septic teeth or gums must 
he dealt with Eien m cases in which alcohol is not the c.iu«e 
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organic diseafic of tlio stomach in doubtful cases. Needless to 
say, tlio gastroseopo is only of value in the hands of one who 
has had considorablo e;?perience. 


ORGANIC DISEASES OF THE STOMACH 
A2^D DUODENUM 
Acute Gastritis 

Acute Gastritis. — ^This affection is so common that there 
can bo but few readera who have not Iiad personal experience 
of it. The most frequent c<auses are excessive consumption 
of alcohol or the eating of food that has undergone decomposi- 
tion as the result of bacterial action. As a nilo epigastric 
discomfort rather than, pain, nausea, ‘a furred tongue and 
vomiting are the most prominent featiires. In mild attaclcs 
fever is absent, but in more severe cases, especially in those 
duo to food poisoning, the temperature may bo raised. If the 
intestines bo involved, os is often the case, diarrheea occurs. 
This is particularly likely to be so in infants. During the 
acute stage the patient has marked anorexia. The vomit 
contains no free acid, but there is considerable excess of mucus, 
nio gastric contents are often retained in the stomach for an 
abnormally long period. Attacks of acute gastritis may. 
undoubtedly bo provoked by chill, especially in the tropics. 
The treatment of gastritis duo to food poisoning is described 
elsewhere {vide p. 257). A tepid drink containing a draclun 
of sodium bicarbonate will often provoke vomiting and give 
relief. Most cases euro themselves, as abstinence from food 
for some hours is usually all that is required for a return to 
normal. Kaolin to I oz.) is often beneficial. 

Acute gastritis also occurs in acute infections, such ns 
scarlet fever and influenza, particularly at the onset of the 
disease. 

Jdd^monDUS Gastritis. — ^This condition results from 
the swallowing of corrosivo poisoM sudi as strong acids or 
alkalis. The mucous membrane may be completely destroyed. 
There is intense pain, with vomiting and collapse ; in severe 
cases death occurs rapidly. If recovery takes place, cicatricial 
stenosis of the pylorus may occur. 

CiTROinc Gastritis 

Whereas in the past chronic gastritis ' 
common among alcoholicR, it is now be 
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with an increased rapiditj of the passage of the meal out of tho 
stomacli NormalU the stomach should be emptj, as judged 
bj the absence of starch and sugar, mtlun about two and a 
quarter hours Ulcers of the bodr of the stomach do not as 
a rule exhibit any typical type of test meal curve 

Even when no acid is present in any of tho specimens 
of gastne juice withdrawn, hypodEnmc injection of ^ raiJh 
gramme of histamine may sometimes stimulate a secretion of 
acid Vk hen histamme fads to produce any acid the patient is 
said to have achylia gastnca rather than achlorhjdria Nearly 
all patients with pernicious amemia show gastric achyha 
Mter gastro jejunostomj operations acldorhydna is frequentiv 
jiresent owing to the neutralisation of the gastne juice b^ 
alkahne secretion from the duodenum 

Occult Blood m the Fseces — The patient must not take 
any meat fish or green vegetables for at least three do\'s 
before the test Provided bleeding from the gums is excluded 
tho finding of occult blood mdicates bleeding from the 
alimentary tract The exammation should mclude a gnaiac or 
benzideno test and spectroscopic examination for bammto 
porphjTin and acid faamatm The finding of hicmatoporphynn 
sliows that tho bleedmg is from the upper alimentary tract, 
and when acid h'emafm is present the amount of bleeding k» 
considerable as for example m gastne caremoma 

Gastroscopy — The introduction of the Scbmdler flexible 
gastroscope m 1032 has been of great value m relation to both 
the diagnosis and treatment of diseases of the stomach IS ith 
this instrument tho greater part of the stomach can bo 
1 isuahsed and tho discomfort fo the pahent is almost neghgible 
The gastro'^cope is an nid to diagnosis m (I) shallow gastne 
ulcers and erosions which the X raj fails to visuahso , (2) 
infiammatoiy or ulcerative conditions around a gastro jejuual 
stoma (3) chrome gastntis with or without erosions Thus 
it may be of great value in revealing the cause of h'ematemesis 
in cases where the X rav findings have been negative 

Gastroscopy is also of value in controlbng the medical 
treatment of gastne ulcer Even when the X rav no longer 
shows a crater and occult blood has disappeared from tiio 
feces the gastroscope may reveal that tho ulcer is not yet 
completelv healed and that several further weeks of strict 
treatment are reqmrcd 

Unfortunately duodenal ulcers are not visible through the 
gastroscope nor is the instrument of much value in deciding 
whether an ulcer is innocent or malignant Negative gastro 
ccopic finding maj he lioweier of great value «i eacliidmg 
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org-xmc disease of tlio Btomsch. in doubtful eases Needless to 
saj, the gastroscopo is only of value in the hands of one who 
lias had considerable evpenence 


ORGANIC DISEASES OF THE STO'HACH 
AND DUODENUSr 
Acurr Gastritis 

Acute Gastritis — ^Thia affection la so common that there 
can ho but feu readers uho have not had pecsonal cvpeneneo 
of it Ihe most frequent causes are exces<uve consumption 
of alcohol or tho eating of food that has undergone decomposi 
tion as tho result of bacterial action As a rule epigastric 
discomfort rather than pain nausea a furred tongue and 
vomiting are the most prominent features In mdd attaclvs 
fever is absent but in more severe cases especially in those 
due to food poisoning the temperature may be raised If the 
lutestmcs be mrolr^ os is often the case diarrltcea occurs 
This 18 particularly lihelj to be so m infants During tho 
acute stogo tho patient has marked anorexia The vomit 
contains no free acid but there is considerable excess of mucus 
Tito gastric contents are often retained in the stomach for an 
abnormally long period Attacks of acute gastritis may 
undoubtedly bo provoked by dull especially m the tropics 
Tho treatment of gastntis duo to food poisoning is desenbed 
elsewhere {vide p 257) A tepid drink containing a drachm 
of sodium bicarbonate will often provoke vomiting and give 
relief Jtost cases cure themselves aa abstinence from food 
for some hours is usually oH that is required for a return to 
normal Kaolm (} to 1 oz ) is often beneficial 

Acute gastntis also occurs m acute infections such ns 
scarlet fever and influenza particularly at the onset of the 
disease 

Acute Phlegmonous Gastntis — ^This condition results from 
the swalloumg of corrosive poisons such as strong acids or 
all alls The mucous membrane may be completelj destrojed 
Tliere is intense pain with vonuting and collapse m severe 
cases death occurs rapidly If recovery takes place cicatricial 
stenosis of tho pjlorus may occur 

. CitRONio Gastritis 

W hcreas in tho past chronic gastntis n as onij regarded as 
common among aleobolus it is now becoming more nidel^ 
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rccogmsod that the condition is an c\trcmeU frequent one 
especially in i>orsons of o\er middle nge Apart from its 
symptoms the presence of gastntis may be determined b\ tlie 
fractional test meal \ ray examination and the gastroscopc 
In chronic gastritis the acidita is low and often no free 
hydrochloric acid is present in an^ of the specimens in a 
fractional test meal which Iiowcacr usually contain an excess 
of mucus With improved radiological technique the nige of 
the stomach can l>c sliown to be thickened and irregular 
"No doubt avith increased u«e of a flexible gastroseppe there 
will be still further advances m our knowledge of gastntis 
Tlic saanptoms of chronic gastritis arc usually characteristic 
Aloming anorexia nausea and vomiting are prominent features 
riio aomit consials onl\ of ewatIowc<l mucus and salmi and is 
small m amount Tlic appetite and digestion improve os the 
day wears on and b\ the evening Uie patient usually feels 
fairly fit Sometimes there may bo a consation of fullness anil 
discomfort m the opigistnura but this seldom amounts to 
re il pain Tiit tongue is tluckl^ furred 

The conditions wluch conunonh prcdisi>oso to the develop 
ment of chrome gastritis arc given below — 

1 Alcohol taken regularly m considerable amount 

2 Tiultv habits as regards fecibng eg humoil meals 
defective mastication excessive tea colTeo or tobacco 

3 Septic conditions in mouth or nasoplinmis 

4 Congestion of the gastric mucous incmbrinc m chrome 
heart disease 

» Clironic infections jiarticularlv phthisis 
ilow far clironic gastritis can be regarded os a precursor 
of more serious conditions such os iicjitic ulcer an I c.ircinom.i 
remains doubtful It is certain however that acute erosions 
arc often present wliuh may causo fcvero hamiorrhagc and 
quite povibly develop into chrome peptic ulcer 

Trailmcnt consists in jwrsuaibng the [xaticnt to readjast 
lus tkailv routine where this appears to bo at fiult Perhaps 
the easiest method of achieving this object is spa treatment 
where regular habits and diet often work wonders quite apart 
from the \irtu(» of the waters ^ptio teeth or gunts mu-rt 
be dealt with 1 ven m eases in wlutdi alcohol is not the cause 
of the condition it should be absolutely forbidden at any rate 
for many montlis A gentian and soda mixture (soda bicarb 
gr 15 spirit ammon aromat 111.30 inf gent co ad 5^) 
ts often Useful in stimulating the appetite \\ hen the secati "m 
of hvdroclilonc acid is dimimsbwl acidum hydrochlonrum 
dilutum IIP max bo given in dosc« tip to I clrachia tikrn 
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with half a jimt of sueeteucd lemotiado at meals Xu 
mtractahle cases dail^ lavago of the stomach before breakfast 
With hjdrogen peroxide (1 drachm to a pint of water) may bo 
tried tMien gastric sjTnptoms are secondary to othci diseises 
such as phthisis or cardiac failure the treatment is that of the 
primary condition 

If a further test meal be peiformed after effcctiv o treatment 
tbe gastric acidity is often found to have returned 


HiiaAIATEMESIS 

Although Immatemesis is most conimonlj due to lueraorrhage 
from a gastric oi duodenal ulcer it often results from other 
pathological conditions The causes of vomiting of blood arc 
tabulated below — 

1 Vomiting of swallow ed blood c g following opistaxis 

2 Bleeding from the cesopliagus duo to nipture of an 
oesophageal varix m cirrhosis or very nvrcly to rupture of an 
aortic aneurysm 

3 Bleeding from the stomach duo to — 

(o) Acute erosion or ulcer 

(6) Chrome ulcer 

(c) Dilated voms around caidiac orifice in cirrliosib 

(d) Carcinoma 

(e) Imtant poisons eg arsenic 

(/) Severe gastritis and vomitmg 

(g) Gastric polyps and adenomata (rue) 

4 Bleeding from the duodenum due to an acute or chronic 
peptic ulcer 

5 Hoimatemesis in certain acute infective tliseases e g 
malana yellow fever 

G Hfematemesis lu diseases of the blood splenic anoimia 
purpura hsemorrhagica scurvy leukicmia 

Differential diagnosis of the cause of the hamiorrhage is often 
easa from the history of the patient Symptoms sometunes 
of long duration may point to a cluomo gastric or duodenal 
ulcer Severe haimorrhage however is not imcommon from an 
acute ulcer or multiple erosions without any previous 1 istory of 
d3spep'!n Symptoms of a cliromc gastritis partieulaxly if 
associated with a history of alcohol am suggest cirrhosis 
Splenic anaiima may produce copious hoimatcmesis hut the 
much enlarged spleen and leucopema render diagnosis ensv 
A’i ith htematemcsis due to purpura Iwcmorrhagica or Icukaimia 
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there IS also evidence of hsemoirhagcs elsewhere, such ns 
ccchycioses in the skin, epistaxis, or bleeding from the gums 

^metimes there maj be diflTu^U in differentiating between 
hicmatemcsis and h'cmoptj’sis The patient’s own sensations 
are a \ aluablc guide, but apart from this, an inspection of the 
matenal brought up is generalh sufficient \\hth lucmatemesis 
there are often remnants of food mixed w ith the blooti , m 
hicmopt3'8is the blood is often frothy and bright red, and 
blood streaked sputum continues to bo coughed up after the 
acute lucmopt^sis has ceased 

Treatment of Heematemesis — It is unwise to carrj out an^ 
thorough ph3'sical examination until liaimatemesis 1 ms censed 
for several da3u Palpation of the abdomen is particularl3 
to be avoided as it may^ dislodge clot and lead to further 
h’cmorrhage The immciato treatment required is the same 
irrespective of whether the ha?morrhago is duo to ulcer, 
cirrhosis or gastritis 

The first and most important point m tlio treatment of 
hocmatemesis is to put the patient at absolute rest , strict 
confinement to bed with the head unsupported by a pillow is 
essential , all visitors or disturbance of any kind must bo 
absolutely forbidden As soon as possible ^ gr of morphia 
must bo gi\en h\i)odermicall3 and this sliould be repeated at 
four or six hourly intervals as long os there is nn3 restlessness 
or continuance of haiinorrhagc, os judged by o rising pulse 
rate and a falhng blood pressure Atropine gr -ri-o should 
also be given, as this drug dumnishcs the secretion of acid 
and also helps to prevent oedema of the lungs Nothing should 
be given b3 mouth except small bits of ico or sips of water 
Rectal salines with 5 per cent glucose should be gi\on 8I0WI3 
wnth a dnp feed 

As the patient is usually shocked and dehxdratcd, the 
mouth IS very dry and should bo carcfull3 cleaned at frequent 
intervals to dimmish the nsk of parotitis Tlie patient’s puLc 
should be charted houri3 and tho blood pressure estimated 
at least thneo daih A rising pulse and falling blood pressure 
are indications that bleeding has not ceased, even though 
there may have been no further hrcmatonieais A blood count 
should bo done and tho blood group detennined oven m 
mild cases 

Indications for Transfusion — ^It is impossible to lay dowu 
any hard and fast rules ns to when blood transfusion is 
necessary TIio percentage of li-Tcmoglobm is of little aid a** 
cspcciall3 during tho first fortv*eight hours, it 1013 rcunm 
quite high o\cn though tho amount of blood lost has l>ccn 
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\cry Urge The h'cinoglobin often continues to fill aftci 
IiTsmorrhago has ceased, as the blood volume is made u^i to 
nonnal by fluid from the tissues The mam indications for 
transfusion are severe shock and collapse, a pulse rate rising 
to 120 or above, and a systobc blood pressure falling to 
100 mm or below. Intravenous saline oi gum should not bo 
given unless it is impossible to do a blood transfusion A 
scries of small transfusions of not more than 10 oz each are 
proferablo to larger transfusions, but probablj the safest method 
18 a contmuoua drip transfusion, wiuch enables blood to bo 
given slowly over a period of many hours or even days 

Operation is almost always contramdicated dunng or 
immediately after hamatemcsis If the blcedmg is due to 
an acute ulcer or erosion, no surgical procedure can bo of any 
avail, while the immediate operative mmtahty is necessarily 
high Very rarely when a clnronic gastnc ulcer is known to bo 
present and appears to have eroded an artery, bleeding con 
tmues m spite of all medical measures, and operation may bo 
tried as a last resort In sudi cases blood transfusion by tlio 
contmuoua dnp method may dimmish the operative mortality 
Naturally a severe Uiematemesis is most alarming both to tho 
patient and his relatives and the medical attendant must 
lirmly refuse to allow himself to bo persuaded into recom 
mendmg operation except m very special cases 

there has been no evidence of bleeding for forty 
eight hours the patient may be put on to small feeds of citratcd 
milk (sodium citrate, gi u to 1 oz milk) — not more than 2 oz 
at a time — at hourly intervals Later the diet may be 
gradually increased, as described in the treatment of chronic 
peptic ulcer As soon as bleeding lias ceased large doses of 
iron should be given in the form of 20 minims of ta saturated 
solution of iron and amraonmin citrate taken thnee daily in milk 
During recent jears under the influence of Jleulengracht, 
more liberal diets have been advotsited for patients suffering 
from hsematemesis and melicDa Jleulengracht allows broad 
and butter, oatmeal, pounded meat and fish, mashed potatoes, 
vegetable purde, nco and tapioca puddings even on the first 
day The patient is also given alkalis It is clauned that 
hasmorrhago ceases more quickly than with a restricted diet 
and mortahty is less Arguments adduced in favour of 
Sfeulengracht’s treatment are (1) that a high calono diet witli 
ample vitamins is hkoly to promote heaUng of ulcers , (2) that 
on restricted diets or starvation patients died of exhaustion 
and toxfcima , (3} that the empty stomach contains a high 
concentration of free acid 
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In Grcit Bntain a modified Jleiilengricht diet js advocated 
1 >\ \\itt 8 ■who giTCfe on tho first daj two hourly feeds of egg 
ind milk wath \cgetablo and fruit purto and orange juice 
On tlio fcccond and Buhsoqncnt dajs tho diet in increased hj 
tho addition of rusks f rustic ss bread and butter, and milk 
puddings 

Meliena — B 3 mel'cna is meant sufiiciont altered blood m 
the feces to rendei them bHcl and tarr^ m consistency 
rollowing a 8 c\cro hTinatcmcsis thcro is always some degree 
ofmelama With hajmorrhago from a duodenal gnstro jejunal 
or jejunal ulcer mclaina is a more frequent occurrence than is 
h'ematemesis Tho amount of blood shed into the intestine 
ma} bo icry largo and when the bleefhng occurs rapidly the 
patient maj become collapsed and unconscious witlun a few 
jninutcs Iho treatment of mel'cna is similar to that for 
hoomatcinesis Patients w ith mel'cna often have slight pyrcvia 
probably duo to decomposing bloo<l in the intestines 

Prognosis — Comparatirely few patients die directly as a 
result of li'cmorrhago from a |)optic ulcer Wlicn death does 
occur It js usually due to recurrent or persistent bleeding from 
an arteij exposed m tho floor of an ulcer Tho outlook is 
worst in patients with arteriosclerosis Estimates of tho 
mortality in cases of hcemorrhago are remarkably conflicting 
and \arj from about 2 per cent to about 25 per cent Tiiero 
is no evidence that early surgical treilmont has hotter results 
than medical 


GASTRIC AND DUODENVL UJXER 

Although there are sinking diffrrcncLs between gastric and 
duodenal ulcers particularly ns rcgartls their symptomatology 
it IS permissible to consider them together, ns their pathology 
and their medical treatment are very similar if not identical 
The frequency of peptic ulcer, under whicli term are included 
both gastric and duodenal ulcer, apyicars to ha\e increased 
very greatly during tho past thirty years To some extent 
the apparent increase is due to better facilities for <Iiagno>is 
but there can be no doubt tliat there has also liccn n real 
increase especially m tho frequency of duodenal ulcer Probabh 
an important factor IS tho general *Bpccdingup’ of life during 
tho present century, with its encroachments on the more 
placid atmosphere of the Victorian era 

It IS unnecessary to consider in detail the slatiitics of age 
and sex incidence of peptic ulcer Duodenal ulcer is at le-ust 
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three times more common in males than in females, and gastric 
ulcer is rolatirely more frequent m females As the onset is 
usuallj \ ery insidious it is often difficult to bo certain at what 
age the disease really starteil, but severe symptoms from 
peptic ulcers are more common above the age of forty tlian 
in earber hfe Occasionally tbere a strilong mcidence of 
duo(Jenal ulcer among the members of a family 

Pathogenesis — In spite of Uio gieat amount of cijicrimental 
Morlv that has been carried out on the pathology of peptic 
ulcer, it must be admitted that the cause of the condition is 
still undecided The one outstanding fact is that peptic ulcers 
only occur m those parts of the abmentary canal in uhich 
gastric jmeo is present This includes the stomach, the first 
part of the duodenum, and, in cases where a gastro jejundstomy 
has been jierfonned, the first few inches of jejunum from the 
point uhere it is sutured to the stomach The natural inference 
from this is that the gastric juice or perluaps its hydroclilono 
acid, vs in some way responsible Although gastric juice is 
unable to digest the normal mucous membrane of the stomach, 
it IS possible that if this becomes deiitahsod either by trauma, 
toxms or local circulatory disturbances, (bgestion of an area 
of mucous membrane may occur, leading to the formation of 
an acute ulcer Although hydroclilono acid is not necessarily 
picsent in excess m all cases of peptic ulcer, there is usually 
some degiee of byperchlorliydrn, particularly in duodenal 
ulcer, and it may bo that it is the piesence of free hydroclilonc 
acid iihich prevents the hcabng of an acute ulcer The 
importance of focal infection as a cause of peptic ulcer remains 
undecided JIucli stress has recently been laid upon the fact 
that the symptoms of peptic ulcer frequently follow emotional 
disturbances and anxiety, and it has oven been mamtamed 
that emotional factors arc of prune importance m the develop* 
ment of peptic ulceration Although it is undoubtedly true 
that psy cliological factors are of great importance, it is difficult 
to iraagmo that they play more than a contributory part in 
the genesis of ulcer 

Examination of portions of the stomach removed at opera- 
tion in cases of gastric ulcer sliow that quite apart from the 
ulcer there are inflammatory changes m the mucous membrane 
These changes may be acute gastritis, sometunes anth small 
superficial erosions or a chrome hyrpertrophic gastritis Gastro 
scopic examination also shows that gastritis is often present 
m cases of peptic ulcer It is possible that gastritis may be a 
predisposing factor in the formation of chixtmc peptic ulcer 

Hurst luos pointed out that duodenal ulcer is esi>ecially 
s6 



GASTUIC AND DUODENAL ULCER 


403 


» On t-Minumng the abilonien theie is lcnderiics.s on 4 cej) 
Iiic-« 3 nro in the cpigastxuim, particnhirly just to the ]cft ol the 
midhne This is most obvious when tliere is spontancoiia 
p un at the time of the cxammation Rigidity is luiusual unlc'is 
the ulcer is mvoRing the peritoneum, and a pilinbic tumour is 
\ciy rare and suggests cartmoma mthei than ulcer 

A test meal nsuallj gives little help in the diagnosis unless 
Pi lone obstruction is present X lay cvanuintiou should 
demonstrate an ulcci in ovei 90 per tent of cases A pio- 
jection 01 niche is seen filled uitli the opaque silt and when 
the ulcer is on the lesser tmvatnre an mcisura is often visible, 
due to spasm of the circular muscle fibies 

Symptoms o! Duodenal Ulcer. — These are oven more typical 
than those of gastric ulcer Penoils of complete remission of 
siuiptoms are more marked than m gastric ulcer, and may 
last months or even years Evaceibations are particularly 
common during the spring and autumn, or when the patient 
IS overworked or worried The jiam in duodenal ulcer occurs 
ot a longer interval aftei food than m gastric ulcer, often as 
long as three hours, so that it tends to appear before <i meal 
lather than aftei one, and is often termed ‘ hunger pam ” 
The apjietite is good, but the patient is afraid to eat Relief 
18 obtained as the lesult of taking food or alkalis Vomiting 
IS rare m duodenal ulcer unlass cicatrisation is producing 
pjlorio obstruction Tlie patient is often awakened in tlie 
caily hours of the mormng by pam, and learns for himself 
that It can be relieved by <lrinlung a glass of milk or eating 
a biscuit If an artery be eroded, both iiaimatemesis and 
luclajiia may occur Even if there be no vusible Iiaimorrliagc, 
occult blood IS found in tho fieces On palpation of the 
abdomen there is usually deep tenderness in the epigastrium 
slightly to the light of tho imdlinc 

A test meal siiows a highly acid resting jiuce with a rapid 
rise m acidity during the first hoim and sometimes a rather 
rapid emptjing of tho stomach The X-ray diagnosis of 
duoilenal ulcei depends on tho demonstration of a deformity 
of tho duodenal cap together with local tenderness on palpation 
under the fiuorescent screen 

Diagnosis of Gastric and Duodenal XHcer. — ^A diagnosis has 
to he mcado from chrome gastritis, carcinoma of the stomach 
and cholecystitis Tlio points to be considered are set out in 
tabular form on the folkmmg jiagc 

A further point in cholccjstitis w local tonderneRs on palpa- 
tion ovoi tilt gall bladder, cspocially 1111011 the patient lakes a 
deep inspiration Although obvious inela.na seldom occurs m 
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carcinozsa the presmco of occult blood m consjderablo amount 
IS invariable 

Although the symptoms of chronic peptic ulcers particularly 
duodenal are usually foirl;y characteristic there are many 
occasioiw on >\luch even a careful consideration of the patient s 
history and a thorough physical examination fail to pomt to 
a diagnosis of a peptic ulcer which may yet be demonstrated 
without doubt by Xray exarmnafion ConverseU, Xray 
examination may be negative when on clinical grounds an 
ulcer IS almost certainly present 

COMFI-ICATIOI.S OF Gastrio aitd Doodenai. Vlcer 

H'cmorrh'ige and perforation are the two most frequent 
£“£UJ3jf0jri)fa£ais £if a pepiip- nJonr, rwid they may orcnr l;»otb with 
acute and chronic ulcers Haematemesis has already been 
described (tide p J97} and perforation is a surgical condition 
which is dealt with m textbooks of surgery Other important 
complications of chronic ulcera -are pylonc stenosis and hour 
glass constnction In addition tiiere are comphcations which 
may arise following suigical mterference these mclude jejunal 
and gastro jejunal ulcers and gastro cohc fistula 

Honr-glass Constriction — ^This rather infrequent coinphca 
tion of a gastric ulcer on the lesser curvature is practically 
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confined to females The patient gives a history of attaclvs of 
mdigestion for many years before the more serious symptoms 
of an hour glass stomach become manifest As a result of 
cicatnsation the stomach becomes divided mto an upper and 
lower pouch with a narrow constriction between the tno 
When there is serious obstruction to the passage of food the 
patient vomits almost immediately after a meal and becomes 
very wasted and cachectic Abdommal pam is vanable 
Patients with advanced hour glass constriction are usuaUj 
diagnosed as suffermg from carcinoma of the stomach, until 
the correct diagnosis is established by X ray examination 
The treatment of the condition is surgical 

Apart from hour glass stomach described above, w here 
there is an orgamc stricture, there is another condition some 
times termed a spasmodic hour glass constnction Here an 
ulcer on the lesser curvature produces a reflex spasm of the 
circular muscle fibres opposite it, and this results in an incisura 
on the greater curvature opposite the site of the ulcer Tlie 
condition of spasm is temporary and disappears when the 
ulcer heals Spasmodic hour glow constnction calls for no 
special treatment apart from that of the ulcer 

Pyloric Stenosis — The most frequent cause of pyloric 
stenosis la cicatrisation of a duodenal ulcer Gastric ulcers 
rarely produce obstruction of the pylorus, but the condition is 
common m carcinomata of the pylonc antrum 

Pylonc stenosis can, as a rule, be diagnosed with considerable 
certamty from the patient’s symptoms and jihysical signs 
The most important symptom is the voimtmg of ver} largo 
quantities of fluid, contammg food, some of which may bo 
recognised as bavmg been eaten many hours or even days 
previously Vomitmg is relatively infrequent, seldom more 
often than once m twenty four liours, but if the stomach has 
become wery dilated and atomc, its contents may be vomited 
only everv two or three days Pam is generally not a striking 
feature imless the obstruction is dno to a grow'tli The 
patient suffers from marked mamtion whether the stenosis be 
due to ulcer or growth Giving to gastric stasia fermentation 
occurs and the eructated gas has a foul odour, particularly 
when the stenosis is due to carcinoma 

On physical exammation th© abdomen often looks stnkmglv 
distended m contrast to the general wasting The outhno of 
the dilated stomach can usually bo seen and waves of pei istalsis 
are visible passing across the abdomen from left to right 
There is also a loud siiccussion splash The diagnosis is readily 
confirmed by X ray examination, winch shows very deep and 
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po^\erfuI peristaltic i\a\es which start nearer the cardiac end 
o£ the stomach tliaii thc> nommllj do Pe examination after 
SIX hours shows most of the opaque meal still remauimf; m 
the stomach A frictional test meal gives important infonni 
tion With a cicatricial stenosis tlio amount of free acid rises 
etcachly m the later specimens but m obstruction due to a 
carcmoma there is little or no free Ujdrochloric acid throughnut 
and altered blood is present m considerable amoimt 

Patients with p\lonc stenosis due to cicatrisation of an 
ulcer usually have a hiatorj of duodenal s^miptoms extending 
over manv jears Mith a carcinomatous obstruction the 
liiston la a short one 

In some cases of ulcer near the pjloins whether gastiic 
or duodenal there maj be pjlorospasra quite apart from ana 
oiganic stenosis With strict dietetic treatment alkali and 
atropine the spasm maj disappear Although there mav Ihj 
defmito gastric delay in such cases no ansible peiiatalsis is seen 
and the amounts vomited are not as great as thej arc in tnio 
pjlorio stenosis Gastro jejunostomy is inadvisable m pjloro 
spasm unless there is organic stenosis iii addition 

Gastnc UrcBinm — In pjlonc stenosis and soinotimes m 
peptic ulcer apart from pyloric Btcno^n^ a condition of aValMii 
max develop givang rise to symptoms sometimes dcsciibed as 
gastric uraemia These are drowsiness headache thirst 
hiccups twitching and stupor The blood uiea is high 
rising to 150 mgra jkf 100 c c or more and the chlorides 
are decreased The unn© often contains albumen and casts 
Attacks of tetanv maj occur but arc rare The condition is a 
dangerous one particiiJorh if it remains unrecognised The 
achmmstration of alkali must be stopp-'d at once gastric 
lavage started and rectal salines given In severe cases a 
continuous drip mtruenons salme la required Opcrition 
should be postponed until tht blood urea lias fallen and 
symptoms have abated 

Trealmenl — With severe pjloric stenosis gastro jejunostomj 
IS most successful but before operation it is wise to arash 
the stomach out daiT^ in an attempt to ifimmi'^h its sire 
and improve its tone No alkab eliouUl bo given owmg to 
the danger of alkalosis Even when tlio stenosis is due to a 
grow-th gastro jejunostomj maj produce a temporary im 
provement 

Jejunal and Gastro jejnnal Ulcer— This is a serious and 
unfortunately relatively common comj lication follow uig gistro 
]C]unostoinv particularly wlicn this opemtioii has been per 
formed on a patient with a high gastric acidity Ihe most 
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jirominent symptom is pirn whicli usually comes on soon after 
food and 3 oeIds much ies«? readily to dietetic and medicuial 
treatment than does the pam of a gastric oi duodenal xilcer 
llel®na is also frequent and may be extremely severe A 
majority of jejunal and gastro jejunal ulcers occur witliin tiro 
years of operation but they may develop after almost any 
length of time Rrolonged and strict mechcal treatment is 
essential but often further surgical treatment is eventuallj 
necessary which unfortunately is by no means always successful 
Gastro-colic Fistula — ^In this dangerous condition a fistula 
forms between tho stomadi and the colon usually following 
gastro jejunal ulceration The patient becomes very emaciated 
and suffers from chronic diarrhcea with faeculent eructations 
Ojiciativo treatment is essentia! but the mortalitj is high 


TREATME^T OF GaSTBIO AND DuODCNAIi UWJER 

Ihe most important iKunts in the treatment of peptic ulcer 
are physical and mental rest Tho former can be attained by 
keeping the patient in bed tliough he enn be nlloi^cd to U'to 
the lavatory and batli Exclusion of business worries and in 
nervous or irritable patients J gr doses of phenobarbitono 
twice a day have a good psychological effect On such a 
regime even w ithout special diet or alkalis sj mptoms usualL 
arc rapidly relieved 

As regards diet there is a wide variation in the practice of 
phjsicians ranging from the strict hourly feed diet of Hurst 
to the far more liberal diet advocated originally by Jileulon 
gracht Probably as satisfactory as any are two lioiirL feeds 
of non irritating non stimulating character the basis of «1 icli 
IS milk and farinaceous food Tho calory content must be 
adequate certainly not less than 2 000 calories daily and there 
must viso be sulBcient protein and vitamins Obviously food 
containing gross roughage eg cibbage pijis or skins of fruit 
are inadvisable as are spices condiments and meat extracts 
which induce gastnc hypersecretion Smol mg sfionfd bo 
entirely forbidden during tlio course of treatment 

Hourly feeds are practically impossible except m hospital 
and it IS by no means certain that they have any real advant igc 
over feeds at two houily intervals The following scheme of 
diet 18 usually satisfactory — 

1 First n eeJ — Two hourly feeds of milk mrovToot 
Bengersfood Horheks Ovaltme cornflour Sugn should be 
added to taste and the jmeo of an orange 
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2 Second TI cc/ — ^Tbm A\hitc brcncl and butter with frmt 
jelly, eggs, custards, milk jclli^ potato or \egetable puree 
can be substituted for «ome of the feeds 

3 Third and Siibse^tnf — Boded or steamed fish 

mmced chicken, weak tea can be added to the diet of earlier 
weeks 

Jdedictnal Treatment — Ohre oil to dimmish gastric secretion 
alkalis to neutrab*^ hyperacidity, and atropine as an anti 
spasmodic have long been employed in the treatment of jicptie 
ulcer Whether they are as important ns was formerl 3 imagined 
is doubtful Atropine or belladonna Ins probably little effect 
in the doses nonnalh emplojed and may well be omitted during 
routine treatment If tlie patient however, awakes anth pain 
dunng the night lir gr of atropine hvpodermicaUy last thing 
at night IS often helpfid The value of ohie oil or cream is 
doubtful and in nn^ ease they are imder war conditions 
impracticable Tlie majonta of ph 3 «icjans still pve alkalis 
Prohabl 3 the two most effective antaads are magnesium 
tnsihcatc m 15 gr do^s between feeds and colloidal alunumum 
hydroxide in 1 to 2 drachm doses Neither of the«e drugs 
produce alkalois 

Treatment on the hnes given above should be adhered to 
for at least five weeks, even though ayroptoms may have 
completely disappeared The effects of treatment niav be 
controlled (1) by N ray examinations , (2) bv examination 
of the stools foe occult blood In the case of a gastnc ulcer, 
the “ niche ” seen with the X raa-s often diminishes m size or 
even disappears witlun a month of strict treatment being 
msbtuted, and the occult blood, wluch at the beginning of 
treatment was well marked, becomes first much reduced and 
finally is completely ab‘»cnl With duodenal ulcers, deformities 
of the duodenal cap ma 3 persist for nian 3 montlis or even 
years after all symptoms and signs have disappeared Gastro 
Bcopy IS also of great value in determimng whether a gastric 
nicer has healed complelel 3 

In addition to dietetic and medicinal treatment, it is 
aspeert^i to ersdicoto /ocaJ jicpsis The teeth ^ould be 
X raaa^d and an\ found to be infected should be extracted 
If p 3 oiThoDa IS present extraction is nsualla mdicateil 
Infected tonsils should also be dealt with surgically 

Injections of Instuliiio are of no value 

A patient who has suffered from chrome gastnc or duodenal 
ulcer IS very habic to recurrence of his ulcer unless ho is ver3 
careful as to his diet and the general rdgime of hfe He must 
avoid overwork and worry, take regular meals and allow lumself 



(f) After 7 months 

Plate 17 — .S.nc3 of three plates sbonTng dinunulioD in 
the size of niche under medical treatment (<z) Original 
size of niche {b) 2 months later (c} 7 months later 
(From Plates b} Dr P J IJriggs ) 
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jlcnt^ of time fo eat them Alcohol m aUforms is best a%oidea 
for at least a >car, and after that period must be taken m onl^ 
verj moderate quantities Anything in the nature of short 
dnnks before meals sliould be pcnnanentlj forbidden Smoking 
should be completely stopped for at least sis montlis and 
oiersmol ing ngoroush avoided later Fresli fruit with si ms 
and pips are to be avoided as are condiments such as vinegar 
and mustard and higldy spiced foods Regular visits should 
be paid to a dental surgeon at not more than siv monthly 
intervals If there is a tendency to constipation liquid 
parafTin should he taken 1 or tjiree months after strict treat 
ment has ccised it is wise to avoid meat completely but fish 
and chicken ma\ ho allowed lor six months an antacid such 
as magnesium tnsilicate should be taken with tlie three mam 
meals or if for any reason a meal is missed In eases of 
duodenal ulcer it is essential to contmuo permanently to take 
rather small meals wath small intcnneibate feeds between meals 
In the event of the return of symptoms howeaer slight the 
patient should rest for a few days on a stnefc diet of milk in 
small and frequent feeds Bnigs in tablet form especnllv 
aspirin must bo crushed before swallowing 

Indications for Operation — Perforation calls for immediate 
ojicration ^Then lucmorrhoge occurs immediate operation is 
almost ina ariably contraindicated (wde p 100) Complications 
such as orgamc hourglass constriction cicatiicial pyloric 
stenosis and gastro colic fistula cannot be cured by medical 
treatment and are only amenable to surgery In the case of 
gastric ulcer a\hcre there is doubt as to tlie jiossibility of 
carcinoma laparotomy should be xierformed but the tlieoretical 
possibility that caremoma may develop m a beiugn ulcer does 
not justify operation 

Apart from the conditions detailed above every patient 
with a peptio ulcer should undergo n strict course of medical 
treatment before ojicration is even considered If relapse 
occurs after one or more courses of strict treatment efficiently 
and conscientiously carried out the problem becomes a difficult 
one In such cases particularly when severe h'emorrhage lias 
occurred repeatedly operation may have to be nibnsed It 
must be rcmerabered that if tlie jiatient has a lugh gastric 
acidity and the stomach empties rapidly'* the risks of recurrent 
jejunal or gastro jejunal ulceration arc \erv considerable if a 
gastro jejunostomy be perfonued The various operative 
procedui'cs for peptic ulceration cannot be discussed hero but 
in general it can be said that gastro jejunostomy is usually 
extremely successful in cises of pjlono stenosis 1 patient 
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relapses after operation w usually more intractable than 
one a\iio Jus not been operated on, and further ojicrations on 
such patients rarcl} lead to satisfactora results 

It must not be imagined that surgical treatment will cure 
a peptic ulcer rapidlj Operation must be regarded merely 
ns an incident in the medical treatment and the patient should 
be instructed to take all the precautions us to diet and mode 
of life wluch have been detailed aboae 

Prognosis — Acute ulcers, ea cn though Juemorrhage or 
perforation ma\ Jiavo occurred usually heal mpidii, and 
provided that all sources of sepsis and gastritis are eliminated 
recurrence is unusual 

As regards chrome ulcers, permanent cure whether In 
medical or surgical treatment is improbable (1) if the ulcer 
has been present for over five years (2) if Uie patient is over 
fiftj fi\e \ears of age (3) if liis temperament is such that he 
is unhkelv to submit to prolonged treatment and certain 
permanent restnctions , (4) if the environment, economic or 
domestic is unfaiourablo Patients under forty m whom 
symptoms have not been present for more than tuo jears 
have a more faa ourable prognosis 

The risk of carcinoma developmg m a gastric nicer is small 
in a duodenal ulcer none Surgery is evtremel> siieeossftil in 
pyloric stenosis or hour glass stomach and m these conditions 
pcrmanentlj good results are claimed in SO to 90 per cent of 
cases Compile vtions such as jejunal ulcer or gastro jejunal 
ulcer alanas have a bad prognosu> and permanent maa!idi-»m 
IS a frequent sequel whether such cases arc treated b\ mcdic.il 
or surgical means 


CARCIIsO^[A or THE STOMVCH 

Carcinoma is practically tlio only malignant growth which 
occurs in tlie stomacli though oceasiounlU sarcomata liaac 
been described It is roost frequent between the ages of forl\ 
and sixty but may occasionally bo encountered below thirty 
The dise.ise I^ more common m males than m females 

It has been maintained tliat carcinoma of Uie stomach 
frequenth ongmatea m a diromc gastrie ulcer Tins view 
fimls little support among climciam ^Vere it true tJiat anv 
considerable proportion of cases of gastno carcinoma had their 
ongm in chronic jwptic uIccts, it would be reasonable to assume 
that m tJic prcaioas liLstory of patients with carcinoma, there 
would bo sMnptoms indicating gastric ulceration oxtending 
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I'atc, o\er a imniber of years Thw, however, is ccrtainl} 
not the case Actually it is rare for patients witli a long ]ubtor\ 
of clironic djspeptic sjTnptoms to develop carcinoma On the 
contrary, the disease much more commonly occurs in those 
whose digestion has been perfect imtil the onset of symptoms 
of carcmoma A further strong argument against ulcer bemg 
a cause of carcinoma is the fact, granted by all, that cancer is 
almost unknown in the duodenum, although tlus is a much 
more common situation for peptic ulcer than is the stomach 
Jloreover, carcinomata of the stomach most often mvolve the 
prepjlonc region whereas simple ulcer chiefly occurs about 
the middle of tlie lesser curvature A possible explanation of 
the frccjuencv of gastric cancer and its failure ever to occur 
in the duodenum ma> he m the fact that the gastric mucosa 
IS often affected bj cliromo gastntis and is far more liable to 
trauma from the ingestion of hard fragments of food or verj 
liot drinks , by tbe tune these reach the duodenum they have 
been diluted bj the remauider of the gastric contents and are 
cooled to bod^ temperature 

It cannot be stated dogmatically that caicmoma never 
originates in an ulcer , in fact, probablv some 10 per cent of 
gastno caremomata result from mabgnant changes in chronic 
ulcers Taking the evideneo as a whole, bon ever, there is 
ccrtaml} no justification for the ide v that a patient uitli gastno 
ulcer IS specially liable to develop carcinoma 

Carcinoma maj occur m anj part of the stomach, but, as 
stated above, the commonest site is m the pylonc antnun , 
growths starting on the greater curvature are very uncommon, 
but they sometimes occur at the cardiac end of the stomach 
and involve the lower end of the osopbagus Ongmatmg in 
tbe raucous membrane, the growth rapidlv invades the whole 
of the stomach wall and metastases m the glands along the 
lesser curvature are an early occurrence Later, secondary 
deposits occur m the bver, pentoneum, and elsewhere, leaebng 
to great enlargement of the liver, ascites, and sometimes 
jaundice 

Occasionally caremomata mvolvo practically tlie wliole of 
the stomach, converting it mto a rigid and rather narrow tube 
with thickened walls formed of mfiltratmg growth This tv po 
ts Imown as limtis plastica or ** leather bottle ” stomach 

Symptoms — The initial symptoms of carcmoma of the 
stomach are somew hat vogue, startmg with a feeling of 
discomfort in the epigastrium more definitely present after 
meals than at other times Within a few weeks, the dib 
comfort becomes more definitely pam , the pain i;i carcmoma, 
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howe\er m contnst to that of peptic ulcer, is usual!} more 
or less continuous although aggrvvatcil by food Once 
symptoms are thoroughly established the patient never feels 
reall} comfortable even m the period betiicen meals TIio 
appetite fads earl} m the diseaso and there is often a marked 
distaste for meat of anj kind After a short tune nausea and 
vomitmg occur hut vomiting seldom completel} relieves the 
pain and discomfort If the growth i*? m the neighbourhood 
of the pylorus as it often is pylonc obstruction soon leads to 
stagnation of food in the stomach The vonut is often foul 
smelhng and maj contain much changed blood wluch resembles 
coffee grounds m appearance but severe hojinatemesis is very 
rare Loss of weight is an early feature m fact not mfre 
quentl} it is this which leads the patient to seek advice rather 
than the dyspeptic symptoms As the diseaso progresses 
he presents the typieal cachectic appearance of canepr 
marked emaciation sunken eyes a loasc dry skin and a 
complexion which is markedly pale or sometimes tmged with 
yellow 

Physical examination during the first few months of the 
disease will probably reveal nothmg defimte but sooner or 
later a tumour becomes palpable which is hard and tender 
In more adianced cases there may bo evidence of secondary 
deposits as shown by the (bsco\ery of an enlarged hard and 
irregular hver or a deposit of grow tli m the recto vesical pouch 
felt on rectal examination Rarely the earhest sign to bo 
detected is a hard enlarged gland just nboio the inner end of 
the left clavicle The signs inibcating pyloric stenosis are 
discussed elsewhere (I'lde p 405) 

There is a w ide vanation m the clmical histones of patients 
with carcinoma of the stomach Sometimes the abdominal 
symptoms may bo so sLght as to escape notice until becondary 
deposits make their appearance The seventy of the abdominal 
symiptoms depends in part at least on the situation of the 
growth if tliLS be well away from both the pylonc and cardiac 
orifices no symptoms may arise until ncighbourmg organs arc 
invaded or metastoses occur Growths in the cardiac portion 
of the stomach often give rise to few gastric symptoms but 
may produce a rapidly progressive dx'sphngia They are easily 
overlooked if the eordia is not visualised at \ ray examination 
Probably a great deal of the cachexia is due to absorption of 
toxins from decomposing food in the stomach 

In a small proportion of patients with gastric carcinoma 
the initial synijitoms may simulate tho^c of a duodenal ulcer 
though relief b\ food and alkali w not so strikuig ^^ltll 
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“ leather bottle ” stomach the patient may complain ot a 
constant feebng of emptiness or hunger, but ^\hen he takes 
food tins immediately produces feelings of distension or pain 

Diagnosis — ^Tho early diagnosis of carcinoma of the stomach 
IS of supreme importance If nothing is done until definite 
signs such as a tumour appear, the case uill be tlien already 
too far advanced for radical surgical treatment Etcry •patient 
who develops dyspeptic symptoms after the age of forty, haung 
jyrevioushj enjoyed goal health, should always be xiewed mth 
suspicion as a. possible case of gastric cancer The clinical 
picture seen in the early stages of tlic disease is so % anablo tliat 
rehance must not bo placed on this alone to exclude the diag 
nosis, and the patient should at once be thoroughly investigated 
in order to come to a definite conclusion at the earliest possible 
moment If, after a thorough investigation by all the means 
at our disposal, there remains a reasonable suspicion of growth, 
it 13 jnst^able to advise an cvplorator} laparotomy Only 
thus is it possible to diagnose the case sufiiciently early for 
surgical treatment to be of real avail 

The X ray m early * cases may show little beyond an 
absence of peristaltic waves m the affected area of the stomach 
avail In advanced cases large filling defects are usually 
obvious With really good X ray work probably 00 per cent 
of caremomata should bo diagnosablo m a stage at which 
operation is still possible In a ‘ leather bottle ” stomach 
the opaque meal runs immediately into fho duodenum end 
no peristalsis is visible 

A test meal is of great value m the early diagnosis of 
cancer Dr Goldmg Bird showed at Guy’s Hospital in 1842 
that in gastric cancer free hydrochloric acid is deficient or 
often completely absent With a fractional test meal achloi- 
hydna is present in about 60 per cent of cases and m the 
remainder the free acid is low The character of the restmg 
jmeo m the fractional test meal is important it may bo 
excessive m quantity, or contam food residue, starch, or sugar 
Occasionally it has a defimtely foul odour, and pus cells and 
red cells may be seen under the microscope Blood, obvious 
to the naked eye, is often seen both m the restmg juice and m 
the subsequent specimens This m conjunction with absence 
of free hydrochloric acid, is strongly suggestive of a grow th 

Great reliance is rightly placed on the presence of occult 
blood m the stools, provided it is found on several occasions 
and docs not chsappear vntb treatment Care must always 
be taken to exclude bleedmg from tlie gums as a jiosstble 
explanation of contmued occult blood m the stools If there 
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IS complete ab'^encc of Wood in rcpc'ittd fpcil bj)ccimcn'' 
IS almost certain that carcinoma of the stonneh is not pns' 
Blood counts h'craoglobin estimations and cNniuiinl 
of the blood colls do not give much help in the dn^o<;i; 
gasfnc cancer K\en m quite late stages of the diseisc tl 
maj all appear perfectly normal though as a rule tlierc ls ( 
ilcgrcQ of microei*tic aiiamn The rt tl %ahie of exammaf 
of the blood IS in the differential diagnosis of carcinoin i of 
stomach from jximicious anaunia 

Differential Diagnosis — ^The mam points m the diflcrcti 
diagnosis from gastnc and duodenal ulcers and cliroinc gasti 
have been summarised in the table on p 404 Carunom 
the colon is occasionally a difficulty but as a rule the s% nipti 
m that disease unll point to m\ olvement of the colon (nde p 1 
The diacnoSLS from permcioiis an-cmia is dealt inth under t 
disease {vide p J52) Carcinoma near the cardiac onficc 
often misdiagnosed as an cD«ophageaf growth 

Prognosis —If the disease Ins been allon ed to pTogi 
for any length of time the outlook is hopeless and death n 
be expected to occur uithm a year Occa'ionallv ca«ex 
an atrophic tx'pc last for as long as three a ears thougli tlu 
\ory exceptional Even if tho cae© comes to operation gull 
ontly early for a partial gastrectomy to be done tho outh 
13 poor rbo immediate mortality of operation is over 20 ; 
cent and of tho«o who simive onl\ about R per cent luo 
more than ilvo years mthoiit recurrence 

Treatment — Onco the diagnosis is made unlcs., the case 
obviously inoperable a laparotoraa sliould bo ixirformcd 
inoperable cases tho treatment can Iw onK palliative and 
tho Inter stages resolves itself into Uie allo\iation of the p' 
hy morphia If this is freely u'^cd as it should bo it 
po'^sible to enable the patient to die comfortably As a r 
small and frequent meals arc best tolcratctl but the patu 
ma\ be allowed to cat what he likes Ixi'st If p\lon falcno 
IS present pallntnc surgicil trcitmcnl m tin, form of gi ti 
jojunostoma max give temporary robof 


PARE EISOKDLUS OF THE STO’MACIl 

1 Syphilis ol the Stomach — Gummatous mliltmtion of t 
stomach is cvtrcmcR rare Tht simptoms rcstnillc tliac 
carcinoma and the diagnosis is made mnmU on tho \\ as.^onn u 
test or a histor\ of inftction Tf an isn"} Inhtic remedies pro 
succcsbful m rtbeimg the condition tin. dugnosis i-> confinuc 
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2 Diaphragmatic Hernia — ■'Hie gieat majority of these are 
congenital in origin though the condition maj occasionally 
follon trauma or \aolent spasms of coughing (e^ , hooping 
cough) in wluch luemorrhage occurs into the diaphragm followed 
b} fibrosis and stretching of mnscle fibres 

The organ most often hermated into the thorav is the 
stomach, but when there is a wide patency m the diapliragm 
tJio colon and other abdominal viscera ma^ be also dispi iced 
The symptoms are very variable and may be entu-cly absent 
unless strangulation or obstruction occurs The plij-sical signs 
maj resemble a left sided pneumothorax but vary with 
the amount of food or gas m the stomach or colon The 
diagnosis is often onl} made as a result of an X raj examma 
tion 

Herniation of a portion of the cardiac end of the stomach 
may result from a congenitallj short oesophagus This icsults 
m the cardiac orifice bemg several inches above the diaphragm 
and a portion of tlie stomach is drawn tlirough the reiativelj 
narrbw cardiac opemng m the diaphragm The coucUtioii is 
often sjTnptomless, especially until after middle ago Symptoms 
niav result from spasm or ulceration at the cardn or fiom 
partial obstniction at the level wheie the stomach passes 
through tho diaphragm The stomach maj become dinded 
into tw’o pouelios and stomach contents collect in tho upper 
one situated intlun tlic thorax This maj pioduco feelings of 
distension and discomfoit suggestive of cliolecystitis There 
may bo also a variable degree of dysphagia with ptjahsm or 
regurgitation of food and sahva A defimte chagnosis is only 
lilvely to bo made if the patient is examined wath a barium 
meal in the Trendelenberg position 

Some forms of diaphr^matio hernia can be dealt with 
satisfactorily by surgerv Those due to a short oesophagus 
maj m some cases obtam some rcbef of symiitoms bj dilatation 
through an cesoplngoscopo 

3 Acute Dilatation of the Stomach — In tins rare condition 
there is a sudden dilatation of tUo stomach, which pioduccs 
extreme abdominal distension vonutmg, and collapse SmJi 
dilatation occurs most often following abdominal operations 
but it 18 not unknown as a rare complication of acute infections 
such ns pneumoma It is frequently fatal 

Vigorous treatment is necessary An Emliorn s tube must 
bo passed and the stomach kept ciniitj b\ continuous suction 
Nothing should be tal en bj mouth, but rectal or intravenous 
snliuo 18 beneficial 

Atonic dilatation of the stomach is often described as 
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occurring in pitients sufTenng from malnutrition and neur- 
asthenia There is bttlc cndcncc that this is so and a true 
atonic dilatation is practicallj confined to cases of severe 
pjlonc stenosis 


FUNCITONAL DISORDERS OF THE STO^L‘\C^I 

Patients %iho suffer from demonstrable pathological con 
ditions of the stomach, such as growdlis, ulcers, or gastntis, 
form but a small proportion of tho^e avho complam of 
symptoms referred to the cbgcstive tract E\en practitioner 
encounters daily, patients with ■^■mptoms such as abdominal 
pain or discomfort distension, flatulence, nausea, vomiting, 
heartburn or acid regurgitatioin, where there doe^ not appear 
to be an\ evidence of gross orgamc disease m the stomach or 
duodenum In a proportion of such cases the gastric sjauptoms 
maj bo shown to be secondary to local thscase elsewhere m the 
abdomen, for example, choleca’stitis or appendicitis, and these 
conditions raa^ be described as reflex d\spop'!ii In others 
the failure of digestion appears to be the result of defcctne 
nervous control of the eeeretor> and peristaltic functions, and 
tlie symptoms produced are termed nervous d\ spepsia 

Before proceedmg to describe m detail tho clinical features 
of the dyspepsias, it is necessara to dibCuss some of tho mam 
symptoms of which these patients comphm 

Flatulence — ^5Iost patients use the term flatulence to 
describe the eructation of wind fn?m either the mouth or the 
bowel, and it is im{wrtant, when questioning a patient who 
complains of flatulence, to ascertain the exact nature of the 
symptom, as gastric flatulence and colonic flatulence are lihelv 
to have quite different causes Most patients with gastric 
flatulence also complain of sensations of fullness, and disten*iion 
in the upper abdomen or loaver part of tho chest The diafcii<«ion 
produces abdominal discomfort rather than real pain 

In the vast majontj of cases of gastric flatulence the 
eructated gas is odourless IVhcn tins is not the case tho patient 
IS probably suffeniig from pjlonc obstruction or gastrocolic 
fistula 

Contrarj to tho belief of most patients who suffer from 
flatulence, the eructated gas is not a product of abnormal 
fermentation m the stomal, but is mereh air which lias been 
swalloTied The presence of a certain amount of air in the 
stomach is invariable, but it maj lie \ er^ much incrcase<l b\ 
the constant swallowang of air (aerophagj ) Relief la obtaincil 



FUNCTIONAL OISORBERS OF THE SIOJIACH 

wLen the patient eructates, hut, unfortunately, repeated 
attempts to do so result m the swallowmg of still more air, 
some portion of which passes into the small intestine, T^here it 
produces loud rumbhngb and borborygmj, which still further 
distress and embarrass the patient 

Although tlatulcnce of the gaatno type is often no evidence 
of organic disease, it is important to reahso that it is frequently 
a symptom associated with pathological conditions m the gastro 
intestinal tract Chrome cholecystitis, either mth or ivithout 
gall stones, almost m\anablj causes flatulence and distension, 
vbich are due m part to acrophagj but also to disordered 
gastric motility secondary to inflammation of the gall bladder 
Flatulence is also sometimes a feature of carcinoma of the 
stomach and of duodenal ulcer , in the latter case it is usually 
accompanied by epigastnc pam of duodenal type Flatulence 
also results from hastily bolted meals and defective mastication 
Flatulence is a symptom which vanes verj much m sea eritj 
Patients wlio eructate like the eruptions of a miiuaturo volcano 
are less likely to Iiave anj underlying organic disease tlian are 
those vho suffer from more or less silent flatulence If a 
patient with severe flatulence is carefully Matched, frequent 
gulping of nir can be readily detected In such cases the 
mechanism of the condition must be explained to the patient, 
and particular emphasis be l<aid on the fact that the regurgitated 
gas 13 not the product of fermentation or acidity Strict 
injunctions should bo giaen that on no accoimt should the 
patient attempt to ' bring up wind ” Once the habit of 
acropling} Ins been establisheil it becomes a reflex, and the 
patient has an ovenvhelming tlosiro to sn allou As this m ainly 
occurs after meals, it is a goo<l plan to instruct the patient to 
hold a coik between lus teeth for half an hour after each 
meal or whenoaer he feels distended This acts as a gag and 
keeps the mouth open, therebj inhibituig attempts to sm allow 
Such a procedure, provided it has been preceded b> explanation 
and reassurance, may effect a dramatic cure 

Aerophagy and eructation can lie^iiorformed voluntarily 
In the East guests at feasts eructate loudly at frequent mtcrvals 
as a mark of their appreciation of the faro provided, and the 
guest who does not conform bx sw allowing adequate amounts 
of air is thought to be lacking in courtesj 

Acidity. — Many dyspeptics complain of what they term 
acidity Usually this is purely an assumption on their part, 
suggested by the ada ertiscments of patent medicines which 
jiurport to remedy the condition There is, indeed, no evidence 
that hyperchlorhydna ncccssanlj produces any symptoms, and 
27 
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it IS quite common to 6nd that a test meal done on one who 
considers himself a martyr to acidity may show hypocblor 
hjdna or even a complete absence of acid The only symptom 
which gives defimte evidence of abnormal acidity is acid regorgi 
tation This is characterised by sudden regurgitation into the 
throat and mouth of sour, burning fluid It is not met with veiy 
commonly, but maj occur m patients with duodenal ulcer 

Hearthum — The sensation so described is one of burning 
along the course of the oesophagus The area m which it may 
occur ranges along a vertical Une extending from the xiphi 
sternum upwards into the nech The sensation may last for a 
few minutes only, or sometimes for longer penods It does not 
necessarily mdicatc hyperchlorhMina, and is probably due to 
tonic contractions m the circular muscle of the oesophagus 
Heartburn is a frequent symptom m patients who are over 
worked, over anxious or fatigued Dietetic readjustments, a 
holiday, and a little sodium bicarbonate are valuable curative 
measures 

Wsterirash — By this is meant the presence in the mouth 
of clear watery fluid without any of the burning or acid 
character of acid regurgitation It is probably a sudden and 
excessive salivary secretion akm to ptj alism Though it may 
be associated with duodenal ulcer or gastntis, it often occurs 
in the absence of any demonstrable organic lesion 

Abdominal Pam — It has already been mentioned that pain 
is not a frequent feature of dyspepsia, unless there is a defimte 
lesion such as an ulcer Sometunes, however, patients complain 
of hunger pam m the epigastnum Often this is more a 
sensation of sinkmg than actual pain IVhether hunger pain 
IS associated with a duodenal ulcer or not, it is aggravated 
by worry, fatigue, and cold, and often relieved by relaxation 
and a holiday Hunger pam, though most commonh encoun 
tered with a duodenal ulcer, also occurs m bihary dispepsia 
Sometimes it is dependent on over smokmg It is probably 
produced by excessive peristaltic activity in the pyloric end of 
the stamaiA mih simte degrw of pyArruspujnr JXaffites? 
say, hunger pam should never be regarded as a functional 
disorder until the most searching investigations have as far as 
po'tsible ruled out tlie presence of a duodenal ulcer ojr other 
pathological condition 

Nausea and Vomiting — These symptoms are frequent in 
patients with organic disease, but also occur wth reflev 
dyspepsia particulaiU when this is due to cholecystitis 
They may, however, also occur as the result of emotional 
upsets Repeated vomitmg, particularh immediately after 
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food, IS often hysterical in ongin In such cases onl^ a portion, 
of the meal is vomited, and midernutrition is not striking m 
relationship to the frequency of the vomiting PsjchotJierapy 
and firm handling usually produce a rapid disappearance of 
sjmptoms 


Reflex Dysfcisias 

The most frequent cause of reOex djspepsia is chronic 
cholecystitis, the symptoms of which are described elsewhere 
(vtde p 469) Dyspeptic Bjmptoms are also frequently ascribed, 
perliaps too frequently, to chrome appendicitis (vide, p JJJ) 

A rather uncommon form of reflex dyspepsia is that which 
may result from an epigastric hernia If the hnea alba between 
the umbihcus and the ■xiphistemum is examined, a small tender 
lump can be felt, uhich is a protrusion of extra peritoneal fat 
through a small opening m the hnea alba Epigastric hermas 
do not necessardy cause symptoms, and it is important before 
making a diagnosis of dyspepsia due to this cause to exclude 
other conditions 

Apart from reflex dyspepsia digestive disturbances aro often 
due to faulty habits Cluef among these are irregular and 
hastily SIS allowed meals physical exercise too soon after food, 
overeatmg, or too long intervals without a meal The symptoms 
complamcd of are mostly discomfort and fullness in the epi 
gastnum after a meal and loss of appetite There is probably 
a resultant gastritis, ‘and a simple readjustment of the daily 
routine produces rapid improvement Such forms of indigestion 
ha> e been termed by Ryle habit dyspepsia 


NERVOUS DYSPEPSIA 

At the present time there is a tendency to discourage the 
employment of the term nervous dyspepsia as- a diagnosis 
While it is true that such a diagnosis should bo made with 
caution and only after a full consideration of tho facts in each 
indma’uaf case, ifiere are a firge number of patients ra whom 
dyspeptic symptoms can only be explained on the basis of 
abnormal emotional states Gastric and intestinal motUitj 
depend on the proper functiomng of a delicate nervous mechin 
ism, and the same is true of the Secretion of the digesti\ e juices 
Any factors which upset the ncr\ous mechanism may produce 
symptoms referred to tho gostro intestinal tract So common 
a phrase as “ sick with fear ” illustrates tho famlbar fact that 
fear or anxiety may produce a sensation of nausea or oien 
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actual vomiting Sirailarlj, emotions such as gncf or ncuto 
anxiety commoulj produce anorexia or nausea Emotion maj 
also disorganise the normal functioning of the intestine or 
bladder While it is true tint in most normal persons gastro 
intestinal upsets due to emotions such as fear, grief, excitement, 
or anxiety are of comparatively brief duration, there is certainlj 
a \^ell defined group of patients in whom these factors produce 
a more lasting effect 

Nervous dyspepsia is one of the most common manifestations 
of an anxiety state Often m addition to gastro intestinal 
symptoms there may be other complaints, such as palpitation, 
headaclies, lassitude. Jack of power of concentration, and 
insomnia The symptoms am very variable both m duration 
and seventy Perhaps the most frequent complamt is flatulence 
and distension occurring soon after meals Pam is unusual, 
though the patient often complains of abdominal discomfort 
and a sensation of weight in the cpigastnum Loss of appetite 
and sometimes nausea are frequent, but, unlike these S} m’ptoioa 
m clvromc gastntis, they are not specially prominent m the 
early mornmg The anxiety element is usually very obvious 
and the patient may ha%o already made up lus mind that ho 
has cancer Often, however, lie is not prepared to admit his 
fears to the doctor lest he should ho thought to be neurotic 
In such cases a thorough physical examination, followed a 
baiium meal, may often effect a remarkeblo euro 

Probably in all anxiety states the receptivity of the nervous 
system IS increased and patients in this condition become 
aware of peristaltic movements m stomach and intestine, 
which in normal persons do not produce any sensations In 
addition owing to the disordered nervous sj^tem, there is 
increased and abnormally vigorous peristalsis, often with 
considerable aeiophagy Sometimes the condition is aggn% ated 
by a great increase in the number of cigarettes smoked, or 
perhaps bj the taking of excessive amounts of alcohol 

4 knowledge of the patient’s circumstances and environ 
ment is of great value Pmancial and business worries leading 
to overw ork and exhaustion are potent factors in the production 
of digestive upsets The same is true, and even more so, ip 
the case of dom^tic unhappmess Jlantal mfehcitj , broken-off 
engagements, unfaithfulness of husband or wife, a^d and 
crotchety parents, illness or deaths of children or loved ones are 
among the more frequent causes of anxiety states, in which 
nervous dyspepsia may be the most prominent feature 
Perpetual quarrels at rneals, so common among ill-assorted 
couples, are particularly detninental to the digestion Alvarez, 



421 


NERVOUS DYSPEPSIA 

111 1 j]s stimulating book on “ Nerrous Tncligoatioii,” quotes 
tho vcrj tnic words from the eeventeenth clmpter of Proverbs 
“ Better is a drj morsel and quictn^ therewith than a house 
full of feasting with strife ” 

It must not bo forgotten that patients wth nervous d^'Bpcpsia 
are liable, especially if tho condition is of long duration, to 
develop an organic lesion particularly a duodenal ulcer This 
IS specially likely if the patient is of the ty^ie wlio has a rather 
small hyperactive stomach and a raised gastnc acidity AVhen 
ever a patient with dyspeptic symptoms thought to be of 
nervous origin fads to react to treatment a full investigation 
should bo insisted upon, mcluding an X ray exammation a 
test meal and examination of faecal specimens for occult blood 
If these are all negative they provide additional reassurance not 
only to the patient hut to his medical adviser 

Some patients with nervous dyspepsia are \ery prone to 
unagmo that certam articles of diet disagree with them ” 
In consequence they may progressnoly bmit their diet until 
they suffer from chrome mamtion If they can be persuaded 
to take a bberal and nutntious diet their liealth improves 

Tho first essential in the treatment of a patient with nervous 
dyspepsia is to acquire his confidence On no accoxmt should 
it be suggested that lus symptoms are imaginary or exagger ited 
In dealing ^vlth educate<l and intelligent jiatients it is well to 
stress til© fact that tho normal movements of the stomacli and 
intestine, and also the secretion of the digestive juices, arc all 
dependent on an adequate nervous control When tlie central 
nervous sy stem is in a state of increased excitability as a result 
of anxiety, emotion, or overwork and stress, this must react on 
the nervous mechanism controlling digestion If-aerojihagy. is 
troublesome, as is so often tJic case, the mccliarusm by wluch it 
occurs can be explamed and the patient is instructed how to 
avoid swallowing air by restraining his attempts at eructation 
and Ivcoping his mouth open after meals with a cork If the 
dysjiejisia is being aggravated by incorrect liabits of feeding or 
by dental sepsis, steps should be taken to readjust the patient s 
routine and he should be made to consult lus dental surgeon 
Sometimes the patient may already be taking unnecessary 
purgativ cs under the impression tliat they will ‘ clear lus 
system " or “stimulate his hver"*’ If this is so he should be 
advised to avoid purgative drugs and take small doses of 
paraffin or petrolagar if necessary 

Dyspepsia associated with constipation occurs frequently 
among young women who work m offices It is often due to 
getting up late, a hastily swallowed breakfast, and a rush to 
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the station There is no time for defalcation, and as a result a 
chronic constipation develops, \^hich is relieved periodically by 
a poiverful purgative 

In most cases of nervous dyspepsia, reassurance and cxplani 
tion, combined vith rest and a hobday, are of greater value 
than dietmg and drugs Very often the patient may already 
have limited the diet to a totallj unnecessary degree, and if 
this IS discontmued and a plam, ordinary diet instituted, there 
mil be an improi ement in the general health Sometimes 
patients benefit by taking rather small dry meals and by 
avoiding large amounts of hqmds at meals Evcessive con 
sumption of tea or coffee should be forbidden As regards 
drags, a bromide mixture mth a bttle arsenic is often of value 
in dulhng the keen edge of the patient’s anxieties Although 
nervous dyspepsia is by no means always associated with a 
high gastnc acidity, alkalme mixtures are often effective m 
alienating the symptoms Magnesia emulsion with the addition 
of C mmims of tincture of belladonna is worth a tnal The 
belladonna probably renders peristalsis less vigorous and 
prevents pylotospasm 

Nervous dyspepsia is an extremely common condition, 
probably considerably more common than duodenal ulcer or 
cholecystitis 

In patients suffenng from anxiety neuroses a vicious cud© 
is often established Dyspeptic symptoms onse as a result of 
tbeir anxieties aUd the digestive disturbance produces still 
further anxiety Unfortunately the difficulties, environmental, 
domestic, or ^ancial, vhich mduce the original anxiet\ state, 
are usually beyond the control of the medical attendant but 
It js often possible to alleviate the condition by eradicating 
from the patient’s mind the idea that he is Buffermg from some 
serious organic ailment 

Anorexia Nervosa — It is a well recognised fact that after 
even a short penod of fasting there is a loss of appetite, vhich 
may sometimes become so complete that the patient loathes 
even the sight or thought of food This condition is desenhed 
‘IS anorexia nervosa and occurs chiefly m young women 
Although the patients may be extremely emaciated and 
cachectic, they nevertheless often lead most active and even 
restless lives and maintam that they arc perfectly fit 

The ongin of the anorexia js nearly always psychogenic and 
not infrequently it follows domestic upsets such as a broken-ofi 
engagement, or it may repic'ent a means of escape from a 
difficult situation Occasionally the anorexia follows on a 
dehberat© reduction of diet owing to fears of obqpty Some 
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tunes, eapecially m cluldren refasal to eat starts as an attempt 
to become a centre of interest As an example of this condition 
may be quoted a case who was in Guy’s Hospital imder the 
care of Sir ArtJiur Hurst some jears ago The patient was a 
girl of about seventeen, who for many months had been 
limiting her diet until she was eating pra6tically nothing On 
careful questioning it was found that other girls at her school 
called her a “ fat Grermon,” as her name was somewhat foreign 
Her anorexia liad developed ui an attempt to dimmish her 
weight, as her name she could not alter ^Vhen the position 
was explamed to her she readily consented to eat an ordmary 
diet and returned to her norma! weight and health 

In addition to the anorexia these patients often have 
amenorrhcea wluch, in conjunction with the emaciation, some 
times has led to a diagnosis of Simmonds’ disease (rirfc p 288) 
Injections of hormones, however, are qmte useless and the 
symptoms disappear if the patient can regain her normal 
nutntion by returmng to a normal diet 

Anorexia nervosa is a serious condition as it renders the 
patient an easy victim to mtercuirent infection Patients 
cannot be satisfactorily treated m their own homes, as unless 
there is strict supervision it is impossible to ensure that 
adequate meals arc eaten They should bo kept m bed in a 
nursing home or institution and, at any rate to begin with, 
the doctor must supervise the eating of their meals A simple 
e^qilanation to the patient that the illness is duo to lack of food 
is of more immediate value than elaborate psychotherapy 
A full mixed diet should be giien from the outset, and in 
addition the patient should be made to take large amounts of 
glucose If handled with firmness, patience and tact the 
patient’s resistance to taking food is usually overcome quite 
quickly, weight increases and health is regained 


DISEASES OF THE INTESTINES 
Pin.siOLOOY or the Iktcstinal IMovemexts 

The small intestine consists of the duodenum, jejunum, 
and ileum, and is about 22 ft m length, w hile the large intestine 
or colon is about 6 ft long There is a marked contrast between 
the types of peristalsis seen in the small intestine and m the 
colon In the former fie food passes rapidly through the coils 
of intestine and reaches the ileo eweal valve m about three and 
a half hours, while the passage of food residue through the 
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colon nnv fake twenty four lioins or more Irf-fore the rccfiim 
IS reached 

The food as it leaves the stomach passcsj ven rapsdlv 
throngh the duodenum and jejunum and gradmllv slows up 
m its course through the lower portion of the ileum In 
addition to penatalfic waves which sweep the food along the 
mtestme, segmentation movements take place, consisting of 
IocaIi.>ed contractions in the inte^tme, which help to rniT food 
and digestive jmecs and hrmg them m contact with the mucous 
membrane of the mtestinal wall, thereby facihtatmg processes 
of absorption 

Our knowledge of the mtestmal movements has lieen 
obtamed almost entirely from the radiological studies of 
Cannon Hurst and others If the course of a banom meal 
be traced throush the inteatines it found to reach the deo- 
ciEcal valve in about three and a half hours At th» point the 
banum is held up for a considerable time until the ileo-ciecal 
sphincter relaves and peristaltic movements in the terminal 
cods of the iletua drive the meal through into the c®cum 
The passage of the banum mto the colon is markedly acceler 
ated durmg and shortly after the taking of food mto t be stomach 
Thus it would appear that per^taLis m the lower coils of the 
ileum occurs reflexly as the result of gastric disteusioii, the 
so-called gasirchileal ref ex Although at on X ravesamincfion 
movements of the small mtestme are mvanabh observed, it 
IS extremclv rare to see anv penrtaLto m the large intestine, 
m spite of the fact that the contents of the colon obvious!\ 
must move towards the rectum The explanation of this 
has m the fact that colonic penstalsi^y occurs only at infrequent 
intervaLj probably not. more than three or four tunes a day, 
and it IS therefore imlikelv to be ob-erved during the relatively 
short period m which on mdividua! is being examined under 
the fluore-^nt screen The colonic movement#* consist of 
what has been termed ‘ mass p^nstalsis ” the contents of 
a whole «cction of the colon move bodDv onwanL* without 
segmentation through a considerable length of the colon witlun 
a penod oi a few seconds, «o that withm less than a numde 
the distribution of a banum meal m the colon ma% be com 
pletelv altered This process of mass penstal-is carries th** 
food residue or fsces around the colon until it reaches the 
pelvi recta! flexure which is a more or less acute angle at 
the junction of the rectum and peine colon Just ns the 
taking of food produces a reflex stimulation of the movements 
of the ileum so it tends to produce mass penrtafes m the 
colon, the ga’iro-coUc rejlex 
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Tho act of defecation is nonnaliy initiated by the passage 
of accumulated fecal matmial from tho loop of pelvic colon 
tlorough the pclvi-rectal flexure into the rectum. This is 
commonly brought about as a reflex result of taking a meal, 
particularly if the latter be hot or buUcy. The distension of 
tho rectum immediately produces a sensation that defecation 
is necessary, and the act of deficcation itself occurs partly as tho 
result of reflex contractions in the colon and partly from 
voluntary relaxation of the anal sphincter, with an increase in 
the abdominal pressure from voluntary contraction of the 
abdominal muscles and diaphragm. During defecation peri- 
stalsis occurs throughout the colon, and all its contents, at any 
rate from the splenic flexiire downwards, are driven into the 
rectum and expelled through the relaxed anal sphincter. The 
mucous membrane of the rectum itself is insensitive to tactile 
stimulation, and the “ call to defecation ” is the result of 
stretching of the muscle fibres of the rectal wall, induced by 
the entry of ffcces into the rectum from the pelvic colon. A 
similar sensation may be produced by increasing tho intra- 
rectal pressure by blowing up a rubber bag placed in its lumen. 
In normal individuals tho rectum is empty both after defteca- 
tion and until just before the act of defecation. 

CONSTIPATION 

What has been said above in reference to the mechanism 
of defecation gives us the explanation of that form of constipa- 
tion, termed by Hurst dyschezia, which is that most commonly 
met with in practice. By dyschezia is meant an inabih'ty 
to defajcatc completely ; even in the most severe cases of thb 
tj'pe of constipation there is no delay in the passage of the 
fccces through the colon until the pelvic colon is reached. The 
great majority of cases arise from faulty habits regarding 
defrecation. As has been pointed out, the normal stimulus to 
defecation is distension of Hie rectum, and it must be the 
pvawmsJ cS jaU ihat- if the “ nalJ to dafexafinn ” ho 

neglected for any reason, the sense of discomfort in the neigh- 
bourhood of tho rectum passes off in the course of quite a short 
time, and the individual no longer feels any need to empty 
his bowels. In all probability the-feeling again arises after 
the next meal owing to the rectum becoming further distended, 
as tlie result of additional feces entering it from the pelvic 
colon. Jlost cases of dyschezia arise from habitual neglect 
to respond to tho normal stimulus ; this neglect is the result 
most commonly of laziness or preoccupation with other 
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activities, and 13 specialh hablo to occur in cluldhood Jf this 
liabitual neglect is continued over a prolonged jienod the 
naming that defocation 13 indicated becomes pzogrcasneh 
diminished, until in nell-cstablishcd cases of d\schozia it is 
possible for the rectum to be continuously distended nith 
hcces, nithout the production of any sensation of discomfort 
Only too often after the constipation has lasted for some daN-s 
the patient takes a ponerful purgative thereby hurraing the 
passage of the fasces tlirough the parts of the colon m nhtch 
there is no delay into tho pelvio colon and rectum, where it 
produces so considerable a nso m tension that def-ecation is 
initiated Tho bowels having been thoroughly emptied b\ 
a purge tho whole baneful process is repeated and soon tho 
patient gives up all effort to effect an o\ acuation unless a purge 
has been taken Eventually constant stretclung of the muscular 
V all of the rectum and pelvic colon by retained faiccs jinxluces 
a condition of atony and weakness in tho muscle fibres them 
selves which render recovery from the condition dilTicnU 

Dyschezia as desenbed above is specially liable to occur 
m young women uho go out to ^^ork in factories or ofliccs 
every day Gomg late to bed, with resulting diiinchnation 
to get up m tho morning, too often means a burned and 
inadequate breakfast and no timo to %Lsit tho water closet 
before catcliiflg tram or bus If o call to defecation occurs 
later it is again often neglected os the result of false modcstv 
or a dismcUnation to lea\o work Another potent cause of 
dyschezia is an inadequate supply of sanitar\ accommoilation 
m schools or institutions 

For tho efflcjcnt performance of tho act of dcfTcation there 
is needed not only the stimulus convoyed by a distended 
rectum but a forcible contraction of tlio muscles wluch mwo 
the intra abdommal pressure dunng evacuation CorisoquentK , 
even though there is no delay in tho passage of fa>ces through 
tho colon, dyscliezia may result from weakness of tlio alKlominal 
muscles, the diaphragm, or tho muscles of tho pelvic floor, 
all of which come into play during normal def-ecalion V 
sedentary life without anv exercise v, ill lead to flabby abdominal 
muscles , similarly, overstretching of tho abdommal wall as 
a result of pregnancies or damage to tho ix:l\ic floor during 
labour frequently leads to dvschezia 

Another less frequent cause of dyschezia vs found in local 
conditions which interfere with the cmptvnng of the rectum 
Fissures or inflamed piles by their pirn tend to produce sp-v-im 
of tho sphincter and inability to deficcate Inflnmmatorv con 
ditions of the female geneiatiro organs mav produce diflicultv 
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m <lefa2cation, tvIuIo the lumen of the rectal or anal canal may 
obviously be narrowed by such pathological conditions ns 
growths or strictures 

Although the great majority of the cases of constipation 
commonly met with in practice fall into tho class of dyschezia, 
constipation may also occur m which the passage of the feces 
IS unduly slou throughout the length of the colon This is 
known as coho constipation or colomo stasis and is due to a 
vanety of causes It may occur as the result of weakness in 
the muscles of the colonic wall, whicli are incapable of exerting 
sufficient force to produce moss peristalsis This condition 
IS liable to occur in the subjects of chrome diseases and m old 
age In other cases there may be spasm of localised areas m 
the colon leading to what has been termed spastic cohtis This 
IS probably the explanation of the constipation associated 
with lead-poisoning and sometimes with the excessive use of 
tobacco Coho constipation may also occur as the result of 
pathological conditions in or around the colon, such as growths, 
stnetures due to cicatrisation of ulcers, diverticuhtis, or cliromo 
intussusception In cases of fimctional nervous disorders, such 
as neurasthema aud depressive states, constipation is often 
very troublesome, owing to dummsbed reflex activity 

There remains a tlmd type of constipation due to a diet 
which IS madequate m amount or contains too little unabsorb- 
able residue The amount of food actually consumed may be 
imduly restricted as the result of poverty, deficient appetite, 
or functional nervous conditions, or it may contam too small 
an amount of fruit and green vegetables The passage of the 
feces m such cases is not as a rule delayed until the pelvic 
colon IS reached, but owing to madequate bulk tho nonnal 
stimulus to defecation is not produced 

There is a wide variation in nonnal mdmduals as regards 
defecation Although a movement of the bowels once every 
twenty four hours is usually regarded as normal, there *are 
many people in perfect health who defecate only once m forty- 
eight hours , on the other hand, two or even three motiwis a 
day may be simply the result of habit rather than of deranged 
function A diagnosis of dyschezia can usually be made on 
the strength of the history and the constant presence of feces 
in the rectum on digital examination In cases of colomo stasis, 
an accurate diagnosis usually necessitates the use of X-rays 

Symptoms — ^In uncomplicated cases of dyschezia it is very 
doubtful whether there is any loal absorption of toxins from 
tho retention of feces m the rectum aud peK lo colon Probably 
the symptoms complained of ore lai^ely the result of auto- 
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suggestion based on advertisements of purgatives Discomfort 
IS more likelj to folloiv the taking of jxiiverful purgili\e‘i 
both from the colic tlicy produce and possibly as tho result 
of toxic absorption from liquid feces in tl o colon 

I\hile there can bo no doubt that constipation frequently 
aggra% ates other diseases sudi as migrime epilepsv asthma 
or nephritis and may m itself produce lassitude headache 
\ertigo anorexia and man\ other symptoms there is no 
evidence that it is really responsible for the syndrome formerly 
described as chrome intestinal stasis 

Treatment of Constipation — Before attempting to treat a 
patient inth constipation it is essential to amve at a defimte 
diagnosis of the type of constipation present Verv often a 
readjustment of the <het with alteration of the daily habits 
as regards exercise may suffice In long standing cases of 
dyachezia the use of enemata for a considerable penod may be 
necessary but it ts impoctAnt that the patient shotdd make 
a real effort to defalcate without artificial aid The faulty 
conditions of hfo which have led to the condition must he 
explamed to the patient who often by the time medical advice 
is sought is fully persuaded tint it is quite impossible for a 
movement of the bowels to occur without drugs Iho volume 
of the encmata should gradually be reduced and in most 
cases after a few weeks of treatment it is found that they can 
be dispensed with completely Alternatively small glyccnno 
encmata may bo used (glycenne 5 m to Si’t' diluted with an 
equal volume of uater) As it is easier to evacuate semi 
sohd feces than the hard scybala common m constipation 
liquid paraffin should be taken In most mild cases tlizs M 
effective alone if taken propcrlv not infrequently patients 
say that they cannot take paraffin as it runs through them 
on careful inquiry it will usually be discovered that they arc 
taking a single large dose onco in the day As tho action of 
paraffin is purely mechanical it is important to take it at least 
twice and perferably thrice daily shortly after the mam meals 
as lb then is able to get thoroughly mixed witli the food lliroiigU 
out the intestinal canal In order to increase tlie bulk of the 
feces a mucilage such as agar agar can bo given in conjunction 
With paraffin In some very s*\cre cases of dyscliezia tlie 
muscle of the rectal wall seems to iiavo completelv lost its 
tone and evacuation by means of enemata maa ha\e to ho 
persisted in almost indefiniteh 

In the case of dyschezia due to weakened abdominal muscles 
efforts must be made to increase them tone by exercises Tlie 
assumption of a squatting position during the act of defalcation 
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may also bo employed in such, cases as the pressure of the thighs 
on the abdomen may help to raise tiie intra abdominal pressure 
When constipation is pro\ed to be the result of deficient 
po^er or tone m the colon itself, abdominal massage may be 
useful If it IS due to orgamc pathological conditions m the 
colon Itself, these must be dealt with 

Although purgative clru^ are usually unnecessary for any 
length of time m constipation, it is often desirable at the begm 
ning of treatment to clear out the mtestme The combination 
of an enema and a dc^o of castor oil will usually be efficacious 
If purgatives have to be employed over a prolonged period, 
and paraffin is not satisfactory, an infusion of senna pods may 
be tried , five to eight pods are soaked for twenty four hours 
m coM water, which is th^n drunk the dose can readily be 
regulated by varying the number of pods 


CHRONIC DIARRHOEA 

\Vhon a patient complains ofdiarrhaja lasting for more than 
a fei;v days the mechcal attendant must insist upon seeing the 
stools Naked eye examination may reveal obvious ’blood, 
Z0U0U5 or pus which necessitates an immediate investigation 
with the sigmoidoscope and X lay, if the danger of overlooking 
such senous conditions as a growth of the colon or rectum is 
to bo avoided 

Chronic diarrhma may be due to various causes — 

1 Defectno digestive secretions (ff) gastrogenous diar- 

rheea , (b) fatty diarrhoea in pancreatic insufficiency 

{mde p 477) 

2 Orgamc disease m the intestine tuberculous ulceration 

ulcerative cohtis, dysentery, growths 

3 Toxio or infective conditions uriemia septicaimia 

especially streptococcal. Graves disease 

4 Nervous diarrhoc i 

The diarrhoea associated with the conditions listed under 
(2) and (J) abo\e is merely a symptom and needs no discussion 
here Gastrogenous and nenous diarrhcoa are not uncommon 

Gastrogenous Diarrhoea — ^Patients with achlorhydria or 
hypochlorhydna may suffer from a troublesome chronic 
diarrhoea The stools are loose, but contain no blood or mucus 
The svTiiptoms aro as a rule mo'st marked m the mornings 
The diarrhma may bo due to im|Mured gastric digestion and 
rapid imptving of the stomach Treatment with hydrochloric 
acid IS usually strikingly effective Ono drachm of acid 
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hydrochlor dil (BP) should Lo taken m a glass of lemon or 
orangeade uith each meal 

Nervous Diarrhea — ^Tlie satisfactorj functioning of the 
mtestmal tract depends on the nervous sjstera Worry, 
nnxietj , and fear produce over activitj of the gastro colic 
reflex and increased intestinal peristalsis, which, though usuiUj 
a purelv transient phenomenon, inaj sometimes last for long 
penods, especially in anxietj neuroses Often this typo of 
diarrhcea is benteric, defecation occurring immediately after 
every meal The symptoms are little affected bj diet In 
such patients the following mixture is often helpful tmet 
belladonnte tmet hjoso 3 ami Hl^xx, aqua menth pip 

ad 5B3 t d a pc Hot drinks are best avoided, but the general 
nervous condition of the patient needs attention Reassurance 
and a bromide mixture are required Codeine (1 gr pill) w 
often cffectn e and is con\ enient to carrj 

Pseuflo-diarrhOBa — Diarrhoea maj occur in cases of what 
IS reallj constipation Thus with grou-tbs of the colon there 
may be an accumulation of ffeces above the stricture, altliough 
a certain amount of fluid fieccs, often mixed with blood and 
mucus, are passed at frequent intervals Similar!) mtus 
suEception may be characterised b) the frequent passage of 
blood, although obstruction of the boivcl is present bomotuocs, 
oven in cases of dyschezta, there ma) be frequent motions 
consisting of a few small scybala, and the patient ma) describe 
the condition as one of diarrhrea The error is easily discovered 
by finding masses of fxces m the rectum 

Undoubtcdl) some individuals are more liable to attacks 
of diarrhoea than others owing to some inherent h)'per 
imtabilit) of the colon This is often the case after amcebic 
d)sentery Even man> )cara after the last acute attack the 
slightest dietetic indiscretion may lead to an attack of diarrhcea 
Persons with a tendency to diarrhcca should avoid residence 
m a tropical climate 

Intestmal Carbohydrate Dyspepsia — In this condition there 
IS a deficienc) of diastase in the mteatinal juices, which results 
m an imperlect digestion orsiiircd Fermentation occurs ur 
the colon with the production of much carbon dioxide 

SijmploiTis — ^The patient’s mam complaints are a feeling 
of abdominal distension and discomfort, borborygmx, and the 
passage of much flatus The 8)Tnptom3 arc often much 
aggravated at night waking the patient and causing insomnia 
Pam IS unusual, but soraetimes there ts diarrhoea and cohe 
due to a secondary colospasm Much relief is cxpcnencwl 
after the passage of flatus 
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Trealmenl — There is no difficulty in the digestion of sugar, 
and therefore no need for this to be restncted Free starch 
as in flour and bread is also usually well digested The starch 
in root v^etables nee and potatoes is however, enclosed 
m cellulose envelopes and it is chiefly in this form tint it 
reaches the ctecum when the digestion of starch in the-small 
intestme is defective In cases of intestinal carbohydrate 
dy3p<^sia it IS therefore important to exclude completely from 
the met potatoes nee and root vegetables This alone is 
often sufficient to relieve the symptoms In addition to 
dietetic restnctions diastase tablets (6 gr t d s ) mav be taken 
and also 1 to 2 drachms of finely powdered charcoal thrice 
daily As a result of treatment the excess of starch m the 
stools rapidly disappears and the dietetic restnctions can be 
gradually relaxed Potatoes ho^^eve^ should be avoided 
permanently 


INTUSSUSCEPTION 

In this condition a portion of the intestme usually the iloum 
near the ileo ctecal valve is mvaginated mto the lumen of 
the bowel immediately below Infants are far more often 
affected than adults and m the former the symptoms are 
acute whereas m the latter they are usually chronic 

Acute Intussusception m Infants —Male cluldxen are mainly 
affected and the disease is most common dunng the first year 
of life The victims of acute intussusception are usually 
healthy ell nounshed infants but shght gastro mtestinal 
upsets often immediately precede the onset of intussusception 
Symptoms —The illness begins with coheky abdominal pain 
which causes the cliild to scream soon after the onset vomiting 
occurs but IS seldom repeated After the passage of one or 
two normal motions nothing hut blood and mucus is passed 
On palpation a sausage shap^ tumour is often felt lymg trans 
vereely across the abdomen with its concavity downwards 
This consists of the intussuscejited gut and may ultimately 
extend round mto the left ihac fossa There is no ngidity 
except during attacks of pain but the abdomen may become 
distended The pulse is rapid but the temperature remains 
subnormal Unless the condition is relieved by oiieration 
death is almost certain 

Diagnosis — ^In infants the passage of pure blood or blood 
and mucus quite unmLxed with fecal matenal and with no 
fcecal odour is practically diagnostic of intussusception The 
typical tumour can often be felt though occasionally an 



432 DISEASES OF THE ALDtENTAKY CANAL 

aiussthetic is necessary to enable it to be recognised The 
only conditions mth which acato intussusception is likclj to 
be confused are acute cobtis or Henoch’s purpura which miv 
indeed sometimes be complicated bv intussusception , in these 
conditions, however, there is practicall} alwa 5 s a fecal odour 
in tlie stools even if there be no obvious fecal material 
Aloreover, in acute colitis the onset is likelj to be more gradual 
than m mtussusception 

Treatment — ^Tmmediate operation is necessarj 
Chronic Intussusception — Intussusception also occurs in 
adults more commonly m males than in females , the condition 
is usuall} brought about bj the presence of a growth either 
innocent or mabgnanfc which forms the apex of the inraginated 
gut The symptoms pomt to an intermittent chrome obstruc 
tion often with blood and mucus m the feces Sometimes a 
palpable mass can be felt in the abdomen , this maj viry m 
size from time to time and ma^ disappear completely owing 
to tho bowel becoming dismvaginated, only to recur at a 
later date Owing to the obstruction colickj pain» occur, 
and during the exacerbations there ma> be constipation and 
vomiting Sometimes acute obstruction ina> supervene after 
a period of mtormittent chronic obstruction Often the 
condition is mistaken for a growth and the true diagnosis is 
not made imtil laparotomy is performed Treatment consists 
in early operation at which the intussusception is reduced and 
a careful search made for a cause, sneh os a polypus or growth 


REGIONAL ENTEROCOLITIS (Crofm’a Disease) 

Crohn described ns regional tfeilts a condition in uJihIi tJic 
terminal ileum is found to be thickened ccdcinntous and 
ulcerated As the c-ecum and not infreqiicntU tho asttndmg 
colon are aNo invohed Hurst lias suggested that the condition 
should be de*>cnbcd as regional entero colitis The atiology 
remains obscure but altliough lustological examination is 
suggestue of tubcrculosia tubercle Incjlh lm\c never been 
found in the lesions and the iliscasc i** probably inflnnimalon 
in origin and non tuberculous The lumen of the alTtctcil 
ileum 'is much narrowed and there is a vanahlo degree of 
obstruction r i i 

SyTuptoms ore very variable rejxiatcd attacks of colickv 
pain m the neighbourhood of the umbilicus or in the right 
iiao fossa abdommal distension, tenderness m the nght 
lower abdomen where sometimes a sausage shaxicd tumour xs 
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palpable , sbght pyrexia and polymorphonuclear leucocyto'iis , 
occasionally diarrhcca Occult blood is nearly always present 
in the f'eces Tiiere is a tendency in long standing cases for 
Datulaj to form between loops of intestine The symptoms 
are usually slouly progressive and a definite diagnosis is seldom 
made except on the X ray 6ndings After a banum meal 
repeated exammations of the tenmnal ileum are made at 
hourly intervals PiUing defects are seen m the terminal ileum, 
and the barium sho^ra as a thin irregular Imear shadow con 
necting the dilated coils of ileum to the ciecum This is known 
as the ‘ strmg sign ” from its appearance 

Regional ileitis is hkelv to be mistaken for appendicitis, 
ileo cjscal tuberculosis or growth of the caicum The only 
effective treatment is excision of the whole of the diseased 
area 


APPENDICITIS 

Pull descnptions of acute appendicitis in aU its aspects 
are available in textbooks of surgery and hero it is proposed 
to deal onl;^ with the condition often described as obromo 
appendicitis or appendicular dyspepsia 

The symptoms attnbuted to chronic appendicitis are often 
vague, variable and of many months or even years’ duration 
Among the more common are abdominal discomfort or pain 
usually epigastric or around the iimbihcus, flatulence, and 
nausea Sometimes in adibtion to epigastric discomfort the 
patient may complam of short attacks of pam m the right 
iliac fossa Deep palpation in tins region ehcits tenderness 
and sometimes also pain in the epigastnum The pain differs 
from that of a peptic ulcer m having a less regular relationship 
to meals and it is seldom relieved by food or alkalis It la 
often aggravated by exercise 

A diagnosis of chronic appendicitis is never justifiable 
except after a thorough investigation to exclude other condi 
tions such as an ulcer or cholecystitis Moreover it is essential 
to confirm the diagnosis by X ray examination In about 
80 per cent of cases it is possible to visualise tlie appendix, 
either ivitb a barium meal or enema, and to demonstrate 
lendemess which is strictly localised to the appendix If the 
appendix fails to fill with banum, particularly if the X ray 
examination is repeated, tins mdicates a probability that its 
entry mto the caicum is obstructed Such findings in eon 
junction with suspicious symptoms suggests chrome appendicitis 
Bastedo’s test has been recommended ns an adjunct to diagnosis 
28 
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This consists in inSatmg the colon with air pumped into the 
rectum with an enema j^iinge In cases of appendicitis 
inflation sometimes produces pam m the appendix region. 
More often however the general discomfort due to colonic 
distension effectually obscures any local paim 

Durmg the last twenty years many victims have been 
sacrificed on the altar of chronic appenicitis While it must 
be admitted that sometimes a complete cure to effected by 
appendicectomy only too often the patient s symptoms recur 
withm a few months and may lead to further oi>erations for 
adhesions 111 judged appendicectomj is often the prelude 
to manj jears of chrome mvahdism On no account should 
oneration ever be undertaken except after the most careful 
mvestigations and the patients desire for operation should 
never be allowed to influence the decision 

It 13 important to realise that recurrent attacks of acute 
appendicitis are entirely different from chrome appendicitis 
and call for carlj appenAcectomy 


DISEASES or THE COLON 
Methods op Eiamivation 

The Sigmoidoscope — The mvestigation and treatment of 
diseases of the colon has been greatly facilitated m recent jears 
bj the more frequent employment of the sigmoidoscope ith 
tins instrument it is possible to obtam a clear view of the 
low er 10 m of the ahmentatj canal and the practical value of 
this 18 obvious when it is remembered that this is the portion 
of the colon which is specially hable to be involved by growths 
and ulcerative colitis For a sigmoidoscopic exanunation it is 
rarelj necessarv to give an anaesthetic either local or genen! 
and with reasonable care there is no danger of perforating the 
bowel Moreover the procedure is merelj uncomfortable 
Unless the patient is e^remel> constipated no preparation 
With purgatives or enemata is required The latter are hable 
to produce redness of the mucous membrane whicli nia^ ho 
mistaken for mflanimation The exammation is made m tin 
knee elbow position Before am attempt is made to pa'^'i 
the instrument a rectal examination should always be made 
to exclude a growth low down m the rectum The sigmoido 
scope thoroughlj lubneated with va'sehne and w amiM to bodj 
temperature is in'^erted gentlj through the anal canal wlen 
it has passed the anal sphincter it is pushed in tJie direction 
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of the sacrum through tlie first 2 m of the rectum The intro 
ducer is theif withdrawn and the further passage of the lustru 
ment is controlled by direct vision It is most important not 
to push the instrument forward unless the lumen of the gut 
13 clearly visible At the upper end of the rectum, 4 m from 
the anal canal, the pelvi rectal flexure is clearly visible and the 
sigmoidoscope is manipulated around it into the pelvic colon 
A carcinoma of the colon may be easilj visible through the 
sigmoidoscope It bleeds readilj and will prevent further 
passage of the instrument Swabs for bacteriological cultivi 
tion can be taken from ulcers through tlie lumen of the sigmoido 
scope A proctoscope is valuable for inspection of the rectum 
and anal canal 

X-ray Examination o! the Colon — Examination of the colon 
following a barium meal is not often of great \ alue, except as 
mdicatmg the rate at which the opaque meal passes round the 
colon into the rectum A banum enema is more valuable in 
the diagnosis of organic disease, particularly cancer or divertic 
uhtia A barium emulsion is run mto the rectum under a low 
pressure, while the patient is observed under the fluorescent 
screen In normal persons the opaque fluid passes readily 
round the colon as far as the crecum within a few mmutes 
A partial stricture of the bowel, such as may result from a 
carcmoma, will often result m holding up the passage of the 
enema either indeSmtely or for many minutes and t^ occurs 
long before symptoms of intestinal obstruction develop In 
addition to the delay m the passage of the opaque salt there 
13 sometimes a defimte deformity or filling defect visible in 
the sliadow cast by the affected region In diverticuhtis the 
banum may remain outluui^ the diverticula after the bulk 
of the enema has been voided 

Examination of the Fmces — It is essential to insist on 
seeing the fa?ces, as this may reveal the presence of blood 
mucus or pus This can be confirmed by a microscopical and 
chemical exammation 


CARCINOMA or THE COLON 

Mahgnant growths of the colon and rectum are fairly 
common and may occur at a relatively early age The most 
frequent site for the disease is the rectum but in the colbn 
itself the pelvic portion is most often affected, particularly 
the last fen inches above tlie pelvi rectal flexure The early 
diagnosis of cancer of the colon and rectum is of the utmost 
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importance, as the growths are often of relatively low 
malignancy and metastasis is slow 

Symptoms — ^These are extremely variable and depend on 
the situation of the growth and the degree of obstruction 
which it produces 

1 Sudden onset of acute intestmal oTistruction This is 

hkely to occur with growths of the pelvic colon which 
encircle the gut 

2 An ilteration in the bowel habits m a patient whose 

bowels previously have been regular This alteration 
may be constipation or diarrhcea or more commonly 
alternation of the two 

3 Visible or occult blood in the feces Visible blood is 

chiefly seen in carcinoma of the rectum or pelvic 
colon Occult blood m considerable amount is an 
almost mvanable flndmg 

4 Abdominal pam This may be absent but there are 

often attacks of cohcky pain across the lower abdomen 
or more vague feelings of discomfort or distension 
The pain is defimtely related to defecation 

6 Tenesmus is frequent with growths in or near the rectum 

6 Loss of weight and cachexia only occur late, but some- 

times there may be a persistent pyrexia 

7 Haemorrhoids often develop as a result of a carcmoma of 

the rectum 

Growths involving the cajciim are less likely to produce 
obstructive symptoms tlnn arc those m the more distal portions 
of the colon This is due to the relatively bquid character of 
the contents of the ciecum They may how ever give nso to 
considerable an'craia from long continued bleeding In such 
cases although there may be no visible blood in the feces 
occult blood IS pro&ent in laige amounts and spectroscopic 
examination of the feces shows well marked acid bosmatin 
absorption bands 

The diarrhoea which is so frequent a feature of carcinoma 
of the rectum and sigmoid is a pseudo diarrhcea in w fiicfi 
bquid feces only usually containing much visible blood pus 
and mucus ire able to pa«& the stneture produced bv the 
growth Above thus the colon is loaded w ith solid fecal material 
and IS sometimes palpable in the left iliac fossa In such 
obstruction ma\ become complete and the patient del clop 
acute symptoms 

Pam IS a very variable feature Often it is slight ana 
associated with defecation but occasionally there may be 
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severe attacJca 'wjjjch simulate biliarj colic Vomiting is 
tmcommon except ^th definite obstruction 

On physical examination in tbo early stages little defimte 
mformation is obtained, unless the growth bo palpable on rectal 
examination With involvement of tho cjecum a mass may be 
palpable, but growths of the splenic flexure and the pelvic 
colon are usually too deeply seated to he felt The rectum is 
usually found to be empty and ballooned 

Diagnosis — It is impossible to stress too strongly tbo 
importance of malnng a tliorough digital exammation of the 
rectum in everj case of piles or where some irregulantj of 
the bowels whether constipation or diairhcea, has lasted for more 
than a fortnight If nothing be found on rectal examination, 
the patient must be persuaded to undergo the sbght discomfort 
of a sigmoidoscopic examination With the adoption of such 
a procedure as a routme, probably some 50 per cent or more 
of growths of the colon would bo diagnosed early The stools 
must bo carefully and repeatedly examined for visible or 
occult blood and a banum enema should oho be carried out 
(vule p 435) A ” follow througli ” with a barium meal is loss 
likely to bo helpful, and if there is anj clinical evidence of 
obstruction, such as constipation distension or vomiting, the 
additional obstruction produced bj barium may precipitate 
acute sjTnptoms 

Other pathological conditions may closely simulate 
carcinoma of the colon Host important of these is ulcerative 
colitis, in which case, however, the diagnosis at once becomes 
clear on sigmoidoscopic examination Diverticuhtis cliromc 
intussusception regional entcro colitis and hj’psrtrophic cacal 
tuberculosis may all simulate carcinoma of the colon, but can 
usually be differentiated bj the cbnieal history and radiological 
findings Faical impaction m the rectum, especially in elderly 
patients may give rise to suspicion, but rectal examination 
reveals the tnie condition 

Treatment — Surgical removal of the growth at tho earbest 
possible moment is obviously mdicated, where the condition 
is not tod advanced Faibng^s colostomj may give temporaiy 
relief 


Polyposis of the Colon 

Single polypi are comparatively oomtuon in the colon and 
rectum and may cause haimorrhage or intussusception They 
are also hablo to become caremomatous There is, however, a 
rare condition, often familial, m which there arc multiple 
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polypi throughout the colon Ulceration and hasmorrhago 
occur and the stools resemble those of ulcerative cohtis Some 
of the polypi almost mvanably become mahguant and this 
usually occurs in early adult life Diagnosis is easy on sigmoido 
scopic evammation, and a banum enema will show up pol}-}!! 
beyond the reach of the sigmoidoscope as translucent areas 
(tilde Plate 20) Bleeding may be considerable and the patient 
becomes severely anaemic The outlook as regards develop 
ment of carcinoma is so bad that colectomy should be adviged 
Polypi within reach of the sigmoidoscope must be destroyed 
by diathermy, and the patient should be sigmoidoscoped at 
six monthly mtervals to detect early recurrence of polj pi 
Polyposis also occurs m chronic ulcerative cohtis 


ULCERATIVE COLITIS 

Ulceration of the colon may occur m toxasmic conditions, 
particularly m uraemia and it is a constant feature of bo^ 
amcobio and bacillary dysentery (wde pp 182 and 185) The 
term ulcerative cohtis is, howe\er, applied to a well-defined 
clmical conditiou in which the colon la mfiamed and ulcerated 
aitiology and Pathology^ — In spite of the immense amount 
of energy which has been expend^ on the study of ulcerative 
cohtis m recent years there is no real agreement as to its nature 
and aetiology Various oiganisms, such as dysentery bacilli 
and Bargens diplococcus, have been accused of playing a 
causal role, but the evidence m favour of such theories is far 
from convincing, although sometimes the serum of patients 
with ulcerative cohtis agglutinates dy sen tone bacilh Unlike 
dysentery, the disease is not infectious It may well be argued 
that the ulceration of the colon may bo due to the excretion 
of toxins mto tlio colon rather than to n direct infection of its 
linmg The importance of psychological factors has been 
emphasised m the ffitiologj of ulcerative colitis The disease 
IS prone to occur m p^diologically abnormal people under 
T/nrt‘5is> x'diayses vkA, 's&rvqumtJi) 
trauma It is undoubtedly true that muco membranous cohtis 
(cidc p 441) 13 mvanably associated with abnormal types of 
personahty, but these cases rarely if ever develop ulcerative 
cohtis Jlost gastro mtestinal diseases are liable to be aggra 
vated by worry and ahxiety, but it is difficult to r^ard them 
as primarily due to an abnormal p^hological state 

Om: knowledge of the pathology of the disease has been 
advanced m recent years by tlu> use of the sigmoidoscope and 
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the X ray Wliereaa m the past we were only familiar with 
the advanced changes seen at autopsy, it is now possible to 
obtain a direct vieT\ through the sigmoidoscope of the mucous 
membrane of the rectum end lower portion of the pelvic colon 
as they occur m the early stages of the disease and during the 
process of healmg Before obvious ulcers have formed or after 
they have healed the mucous Iinmg of the colon instead of being 
shmy and moist apiiears velvety and granular and bleeds readily 
even wnth the gentle passage of the sigmoidoscope This 
condition which is similar to that in acute bacillary dysentery, 
IS a diffuse one and may affect the whole of the visible mucous 
membrane As the disease progresses necrosis occurs and 
superficial ulcers are formed whn^ in severe cases become so 
numerous that practically no mucous membrane remains In 
the more chrome cases the submucosa is invaded by a diffuse 
fibrosis, which eventually reduces the colon to a relatively 
narrow tube, which uhen visuahsed with a bonma enema 
shows a complete lack of the normal haustration Such a 
colon with its lack of diatensibihty and Us relatively narrow 
diameter is incapable of stonng its contents, thus accounting 
for the persistent and intractable diarrhcea (tnde Plate 21) 

la the more cliromo types of ulcerative cohtis fibrous 
8tnot\ires may occur and sometimes polypoid adenomata 
develop, which occasionally undergo carcinomatous changes 
Perforation is extremely uncommon The part of the colon 
mainly affected is the rectum and pehic colon but often 
the whole organ from the ciccum to the rectum may be 
mvolved 

Symptoms — ^Even when the onset is apparently acute, 
careful inquiry often shows that the patient has had at tunes 
shght symptoms such as luemorrhoge Usually the onset is 
gradual with diarrhoea as the mam symptom At first the 
stools are loose, but blood and mucus appear early As 
secondary lufection of the ulcers occurs pus in the stools becomes 
very obvious rcecal material is nearly always present m 
contrast to the stools of acute bacillary dyscnteiy There is 
sometimes tenesmus and coheky pam e^ecially immediatelj 
before dof-ecntion but severe abdominal pam is unusual The 
general condition of the patient is very variable and probably 
depends on the extent of mvolvement of the colon by the 
ulcerative process When tho colon is mdely mvolved, fever 
and tacliycardia are often prominent features and tho patient’s 
general condition is obviously bad Even apart liom severe 
lueinorrhago a profound secondary anaania may develop 
Remissions and relapses are frequent, and it is doubtful 
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whether anj patient can be said with certamtj to bo com 
pletel 3 and permanently cured FisttiH in ano and anal fissures 
are distressing compile \tions 

DiSerential Diagnosis — Carcinoma cob may produce stools 
mdistingmshable from those of ulcerative cohtis Fortimately 
sigmoidoscopy rarely leav^ the diagnosis m doubt for m 
ulcerative cohtis the rectum and lower portion of the peine 
colon are almost invariably affected and if these portions are 
seen to be normal m a patient who is passing blood and mucus 
It is almost certain that there is a growth beyond the reach of 
the sigmoidoscope Carcinomata of the rectum and pelvz rectal 
flexure are readily visible through the instrument In amoebic 
dysentery the ulcers are deeper though less extensive and their 
edges more undermined 

Treatment — ^In few diseases is there so great a divergence 
of vieu's as to treatment Surgery medicated colon washouts 
anti dysenteric serum intestinal antiseptics xacemes sulphona 
nudes vitamins strange diets such as apples all have their 
advocates There are fiowcvcr two outstanding facts first 
that tl e earlier treatment is begun the better secondly 
that prolonged rest m bed and a higli cnlone diet arc of 
imdoubted \alue 

Diet — ^Tlus should be liberal as the (hseose lasts for many 
months and it is important to mamtam the nutrition of the 
patient Vegetables and fruits which contam much non 
absorbable cellulose must be forbidden but fruit jmee la 
desirable Finely powdered animal charcoal m doses of 2 
drachms or kaohn m ^ oz doses often helps to reduce distension 
and reheves discomfort from flatulence 

Golem Washouts — ^These are undesirable m acute cases 
and even m the more chrome tyrpes their value is doubtful 
Warm normal saline is preferable to the solutions of tannic 
acid (1 gr to I oz ) which are often employed 

More valuable than washouts are rectal mjeotions of 
bismuth subgallate (dermatol) particularly where the rectum 
and lower pelvic colon is mamly involved This drug is given 
in a mucilage made of corcine or isogd flakes (1 drachm of 
coreine in 4 oz of water) 4 gr of dermatol are added to caci 
oimce of the mucilage and from 1 to S oz of the emulsion arc 
injected througli a soft rubber catheter into the rectum where 
it IS retained if possible all night If nocturnal diarrhcea is 
troublesome 5 to 16 irunima of tmet opu may be added to 
the rectal injection or J to 1 gr of codeme may be given 
by mouth 

4nti djoentertc Serum — ■Hie value of this is doubtful but 
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it should be tried if the paticnfp serum agglutinates dy&enterjc 
bacilli It IS best given intramuscularly m ten daily doses of 
10 c 0 of concentrated polyvalent serum 

Blood Transfusion — ^Ihis is often of the greatest value, 
even when the patient is not severely aniemic It probably 
acts by improvmg the r^istance of the patient Several 
transfusions of half a pint should be given on alternate days 
Large doses of iron should also be given 

Surgery — ^Ileostomy is undoubtedly sometimes a life saving 
operation, particularly m aoute cases with grave tovairaia 
Appendicostoray and caicosloiny are now seldom performed 
^oUo^vmg ileostomy some patients put on weight and the colon 
may even appear to heal Colectomy has been successfully 
performed following ileostomy 

Prognosis — Unfavourable features are a persistently rapid 
pulse rate, widespread involvement of the colon, particularly of 
the crccirm and ascendmg colon or the presence of a stricture 
The X ray appearances aro of great value If the colon is 
small and completely tubular with no haustrations m any 
portion, no lastmg improvement can bo expected The mortahty 
m hospital is usually about 20 per cent , but if tlie patients 
aro traced for some years it is considerably higher 


MUCO MEMBRANOUS COLITIS 

Although the term cobtis ought theoretically to be reserved 
for definitely inflammatory lesions of the colon, the name 
mucous cobtis or muco membranous cobtis bas long been 
appbed to a defimte clinical condition characterised by 
obstmate constipation with mucus m the stools, although 
there is no mflammatoiy process comparable to that foimd in 
ulcerative cohtis 

Mucous cobtis is far more frequently seen m females than 
m males, and usually occurs m early middle life Its victims 
are found among the rich rather than the poor, and m addition 
to their abdommal symptoms there is always a marked neurotic 
element In the more severe and long standmg cases the 
mtestmal functions acquire an almost complete monopoly of 
the patient’s thoughts and activities so much so that tlio 
character of their faces becomes the mam mterest m life 

The charactenstio symptoms of muco membranous cohtis are 
constipation, the passage of mucus m the stools, and sometimes 
abdommal pam The mucus may be excreted m unformed 
masses, but more frequently it occurs m the form of long strips, 
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somewliat suggestive of a tape ivonn In severe cases there 
are complete caste of the colon which may be many inches in 
length Microscopical examination of the muc.. shows the 
presence m it of a few desquamated epithelial cells, hut no 
pus cells The faeces themselves are hard and scybalous unless 
the patient has taken violent purges, which may induce a 
transient attack of diarrhoea The mncus is secreted by the 
glands of the colomc mucous membrane, ur-^-’r the combined 
influence of a hypenmtable nervous system ^d an obstmate 
constipation Owmg to the unfortunate mental attitude of 
the patient, the symptoms are grossly exaggerated and the 
passage of mucus causes the moot intense mental agitation 
even though it may be accompanied by no other sj^aptoms 
Not infrequently there is m edition a spastic condition of the 
colon, which maj often be felt on palpation to be firmly con 
tracted Snch spasticity is often the cause of abdominal pain, 
which IS aggravated by the taking of poirerful purges The 
most frequent site for pam is down the Irft side of the abdomen 
and m the left ihac fossa Sigmoidoscopic exammation sBoto 
a normal mucous membrane, but spasm of the circular mus^ 
of the gut throws the mucous membrane into folds and tends 
to obhterate the lumen In chronic cases where powerful 
purgatives have been employed there may be some congestion 
and shght bleedmg In addition to the mucus m the stools, 
there is occasionally the passage of intestinal “ sand,” consisting 
of reddish brown granules of the insoluble calcium soapa of 
pahmtic and steanc aads ^ 

The treatment of severe cases of muco membranous cohtis is 
one of the most trymg tasks that beset the medical practitioner 
Only too often the patient has already tned every conceivable 
line of treatment, and visits her doctor with an unalterable 
determination not to get well In addition she is cften re 
garded us a heroic martyr to her health by anxious r tives 
In consequence the outlook is most unfavourable 

An attempt must be made to deal with the constipation, 
and at the beginning of treatment it is important to get the 
bowels completely emptied, an object which is best attained 
by the combmed use of castor oil and enemata Subsequently 
copious doses of hquid paraffin should prevent a fresh accumula 
tion of faices, and m addition rectal mjections of warm olive 
oil may be given at mght and retamed till the morning IVhere 
the constipation can be shown to be due to stasis m the upper 
part of the colon, the action of the paraffin may be reinforced 
by an infusion of smma po^, but all more powerful 

purgatives must be absolutely prohibited 
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As the colon is abnormally irritable the diet should consist 
of foods which l»ave httle residue, and uncooked green vegetables 
or fnuts wit. 'fekms or pips must be avoided Tlie mclusion of 
coarse articles of food sucdi as bran which act as a stimulant 
to the peristalsis of a normal intestmo is hkely to produce an 
increase m the secretion of mucaa 

When there is spasticity of the colon a useful prescnption 
IS tinct helladonn H^v, tmct hyoscyami aq menth pip 
ad 38 S t d s p Iho belladonna diminishes the intestmal 
spasm Smokmg should be forbidden owing to its babihty 
to produce spasm Vaecmea prepared from cultivation of the 
fieces are of no value, while all forms of operation such as 
colopexy, short circuit or colectomy are disastrous 

Mucous cohtis is treated by colon washouts at spas such 
as Plombieres, Harrogate, and Buxton On the whole it is 
best to avoid anythmg in the nature of regular enemata or 
colon washouts, as such treatment tends to make the patient 
concentrate her attention on her colon Such successes as are 
obtamed by spa treatment are probably due not so much to 
the special properties of the waters as to the regularity of the 
life and the expectation of cure on the part of the patient, 
wluoh 13 fostered by the whole atmosphere of treatment 

Anything which will serve to distract the patient s attention 
from her complamt is of value Unfortunately, most of those 
afflicted with the disease are blessed or perhaps cursed with 
sufficient money to rehovo them of any need to earn a hving 
Plenty of open air and exercise are indicated, but care must be 
taken to avoid cold particularly upon the abdomen 


DIVERTICULITIS 

Bo’ I? at autopsy and m \ ray examinations of the colon 
small direrticula are found in about 5 to 10 per cent of persons 
over nr .Idle age These diicrticula are most frequently en 
noimtereC m the jielvio colon, thoujfh they mav occur throughout 
its length They are more common m the male sex, but there 
13 httle evidence that th^ are specially frequent m the obese 
In many cases they appear to cause no symptoms and the 
condition has been termed by Spnggs diierltculosis The exact 
mochamsm by which diveiticida are produced is uncertain, 
but they are probably due to some local pathological condition 
rather than to mcrcased mtracoUc pressure due to constipation 
If the openings of diverticula Income harrow, faical material 
may stagnate m the pouches and infection supervenes This 
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gives rise to symptoms and tiie condition is tlien descnbed as 
diverticulitis The inflammatory changes lead to thickening 
of the affected area of the colon, which becomes adherent to 
sorroundmg structures Sometimes perforation maj occur with 
the formation of localised abscesses, or adhesions to the bladder 
may cause urmary symptoms or even a colo a esical fistula 

Symptoms — Abdominal symptoms varj according its the 
inflammatory process is acute or chronic In the acute fonn 
acute appendicitis maj bo simulated, except that the pain, 
tenderness and rigidity tare in the left disc fos^ As a rule 
the acute process subsides sometimes with the formation of 
an abscess Acute perforation into the peritoneum is aerj 
rare 

In the more usual chrome types of diverticnhhs tlic 
symptoms may occur mtenaittently for many years with 
exacerbations and reimssions Abdominal pam, chiefly in the 
left lower abdomen, is the most frequent eomplamt It is 
often aggravated by defajcation The honols tend to be 
constipated and uregoiar, but diarrhcea is unusual Visible 
blood m the stools is uncommon Occult blood, howeier, 
particularly haimatoporphynn, is often present Dysuna maj 
indicate adhesion of the inflamed diverticula to the bladder 
On physical examination there la usually tenderness in the 
left; ihac fossa and sometimes a sausage shaped tumour may 
be palpable Occasionally intestinal obstruction develops, but 
this is usually gradual m onset Durmg the acute or subacute 
phases of the disease there is fever and a polymorphonuclear 
leucocytosis 

Localised abscesses may form large abdommal tumours 
and may burst into the bladder, vagma or colon 

Diagnosis — ^This can usuallv be settled by a banum enema 
which may demonstrate not only the diverticula filled with 
banum but also sometimes the presence of polyps and narro'a mg 
of the lumen of the gut It is important to remember that the 
mere discovery of diverticula does not necessarily mean that 
the patient is suffermg from diverticulitis With carcinoma 
of the colon there is more bkely to be diarrhcea or obvious 
blood and mucus m the stools, and a banum enema mil show 
a locabsed filUng defect Moreover, in most cases of diverticulitis 
the long history makes a growth of the colon improbable 

Treatment — In severe cases with obstruction, colostomy or 
resection of the affected portion of colon may ho requited 
In the more comiron milder forms of diverticulitis, a diet 
without much unabsorbable residue, plenty of paraffin, and 
sahne colon washouts may rehevo the sjTnptoms In addition, 
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a mixture contammg tincture of belladonna and tincture 
of hjoDscyamus n^xxx may rebeve spasm A few ounces of 
^ann bqmd paraifin sliould be injected mto the rectum and 
retamed over night 

HIRSCHSPRUNG S DISEASE 

This mterestmg though rare condition consists of great 
dilatation and hypertrophy of the colon, particularly in ita 
distal portions It is also known as megacolon and idiopathic 
dilatation of the colon 

Hirschsprung’s disease is usually congemtal, but it some 
tunes 13 first discovered in adult life Probably the condition 
is analogous to achalasia of the cardia {inde p }89) bemg due 
to a failure of the anal sphincter to relax This obstructs the 
eiacuation of the colon, which conscquentiv becomes enor 
mously dilated and liypertropliied Owing to irritation by 
retained fuces the mucous lining of the colon ma^ become 
ulcerated 

Tlio symptoms are very vanahle Sometimes m adults 
they may be few apart from some constipation and colonio 
flatulence In early life they are likely to be more severe, 
intractable constipation, abdommal distension, malnutrition 
and sometimes obstruction The enormous dilatation of the 
splemc flexure may push the diaphragm upwards and produce 
dyspncea Occasionally patients complam of severe attacks of 
ooheky pam simulating obstructions, but as a rule these pass off 
spontaneously 

On examination the abdomen is distended and the outline 
of portions of the dilated colon is obvious The diagnosis is 
readily confirmed by a banum enema Between C and 8 pmts 
of the emulsion are required to fill the ddated colon, as compared 
with about 2 pmts for the normal colon 

Treatment — ^If the patient has been constipated for a long 
period and the rectum is filled with scybala, it may be necessary 
to gtru an an^thetca esd osnteni? sssmisSf lar 

with a spoon A wide bore tube must be mampulated mto the 
colon and its contents thoroughly w ashed out Once e\ acuated 
the colon must not be allowed to refill This object can 
sometimes be attamed by daily dilatation of the anal sphincter 
with a tapered bougie, wludi is kept m position for 15 inmutcs 
before attempts at defiecation Often daily sahne washouts 
arc uecessaiy Lumbar sympathectomj rarely jiiodutes good 
results but spinal am?stliesia often reheves symptoms and the 
improvement persists for long periods 
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Me^acolon in often citise- little di<eibilil\ ntul it 

consistent Aiith continued good health nnd nctiiih In childan 
the outlook IS iisinlh bamI to be iuifn\ounblc but often this 
13 not the case 


\aSCEROPTOSIS 

During the last tuontj years ideas as to the position of the 
normal stomach and intestmea hnac been rc\olutionHed hr 
radiological investigations and it is now generally recognised 
that m man\ normal individuab, particularly those with 
elongateil cheats and a narrow epigastric angle the abdominal 
VLscera may he at a vcr\ much lower lead in the abtlomcn 
when the patient is m (ho acrtical position than was fonnerh 
thought to be consistent with health The mere fact tliercfore 
that there is some degree of ptosis of the stomach or colon is 
not m itself a proof of disease 'Morcoaer it is aerj douUful 
whether siinptoms so frequently asenbed to viaccroptosis are 
really connected inth the position of the abdoramal viscera 
The abdominal viscera arc maintained in position 1 \ the 
pressure exerted the muscles of the abdominal wall and of 
the peine floor rather than as the result of tension upon the 
vanous peritoneal hgaments Although it is usually assumed 
that loss of tone m the abdomma! muscles lowers the m(ra 
abdommal pressure and leads to ptosis it is ncvcrthelc&s a fart 
that many individuals with unduly lax abdominal muscles 
show no radiological ondenco of ptosis It is now becoming 
widely realised that a diagnosis of visceroptosis was often made 
on quite insufficient grounds and included many patients 
suffering from nervous dvspcpsia muco membranous cohlis 
anxict} neuroses and chronic abdominal in\alidi-im 

In the past it has been custoraarj to dcocnbe scparatch 
sjTnptoms ascribed to tho ptosis of individual organs In 
actual fact when tho abdominal Mscera ore unusually low in 
tho abdomen not one single organ such ns tho stomach or 
colon is m\ olved but to a greater or Jess extent all 

In a very limited number ol conditions ptosw ol an organ 
nmj produce defimto symptoms 

1 Gastroptosis — ^As a general rule when tho stomach i< 
ptosed the second portion of tho duodenum is ul o low and 
there is no obstruction to the evacuation of the gnstne contents 
OccasionalU however tliia portion of the duodenum which 
IS retropcntoncal remains attached at a relativeh high le«l 
in the abdomen although the pylorus and first portion of tie 
duodenum are dropped In such a case there is a sharji kink 
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at the junction of the first and second portions of the duodenum, 
which may produce an ohstrocUon to the passage of the gastnc 
contents This is only the case when the patient is in the 
erect position ^Vhen recumbent the stomach hes at a higher 
level and the kmkmg disappears If the patient is X rayed 
It can be seen that there is gastnc stasis m the erect posture 
and dcfimte gastric delay Lying down the stomach empties 
in normal time In these rather unusual cases the patient 
may complain of a sensation of weight and distension after 
meals, which is reheved by Ijung down, especially on the right 
side Meals should be smMl and rather frequent and the patient 
should he down for half an hour or more after meals Surgical 
interference is unlikely to be successful but possibly an 
abdominal belt may help to relieve the symptoms 

2 Chrome Duodenal Hens — ^The duodenum is sometimes 
constricted at the point where it is crossed bj the mesentery 
and the mesentenc vessels This produces a dilatation of the 
proximal part of the duodenum The condition can be defimtely 
diagnosed only by X ray esanunations, but it may give nse 
to vague symptoms of right sided discomfort Sometimes the 
duodenal stasis may be associated with a duodenal ulcer The 
condition is often the result of a general enteroptosis, as 
the weight of the small intestme pulls on the mesentery and 
constnets the duodenum Rehef can often only be obtamed 
by operation 

3 Nephroptosis — Although the kidnej-s are not part of the 
alimentary tract ptosis of these Organs practically never occurs 
apart from a general visceroptosis and the subject of nephro 
ptosis or movable Indney is best dealt with m this connection 
rather than under the lieadmg of renal diseases The ptosis 
IS alnais more apparent on the right side owing to the close 
relationship between the right kidney and the hepatic flexure 
of the colon In most cases there are no symptoms except 
those produced bv suggestion on the part of on imprudent 
medical attendant, who tells the patient that the kidney is 
displaced Occasionally there may be a draggmg pain m the 
lom, with attacks of severe cohe similar in type to those which 
occur as the result of a stone in the ureter Such attacks 
which are termed Dietls crises, are the result of a kmkmg of 
the ureter with partial obstruction of its lumen, and are usually 
due to the presence of an aberrant renal arterj 

Apart from the conditions desenbed above it is doubtful 
whether visceroptosis produces aaj symptoms Thc«e ascribed 
to the condition are nausea anorexia, abdominal discomfort 
and pam chrome constipation, the passage of mucus m the 
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stools, loss of TvejgLfc, gcneml roalnutntjon and ill hoaltli 
Often m addition the patient suffers from insomnia, palpitation, 
and fatigue, physical and mental Such patients are nearlv 
always females and there is often evidence that oven from 
childhood they have been imder average m physique and 
Btamma Umnamed and childless women form the majont), 
and the domestic environment is often unsatisfactory. 

Unfortunately a diagnosis of visceroptosis is usiially 
welcomed by the patient, to whom it appears a satisfactory 
explanation of her numerous and manifold complamts More 
over, it 13 an idea which it is very much easier to implant than 
to eradicate from the mind of the patient It is tliereforo 
unwise er to suggest to a patient that the ^ iscera arc dropped 
or displaced, except perhaps m cases of duodenal ileus or 
Dietl’s discs, Inhere the conation calls for suigerj 

Ptosis of the colon docs not produce lonking at the flexures 
and the constipation n hich is so often found in these patients 
13 duo to dyschezia and not to delay m the colon 

Occasionally the liver or spleen may be abnormally low, 
but few if any syTuptoms aro produced except in the rare cases 
w here there « torsion of the p^cle of the spleen 

Treatment — It is important to exclude organic disease by 
a thorough investigation, as a general condition of ill health 
may bo produced by tuberculous infection, or the abdoriunal 
symptoms may be duo to an atypical peptic ulcer If all 
investigations prove negative it is essential that the medical 
attendant should not aUow the patient to gam the impression 
that her sy mptoras are being regarded ns imaginary Such an 
idea inll at once undermine her conGdence in her doctor and 
lead to a lack of co operation, wlucli will render any attempt 
at treatment hopeless 

It must be realised that most of these patients are con 
stitutionally of poor physique and low rcsLstancc An attempt 
must bo made to persuade them to adapt tbemsches and tlicir 
regime to this fact Tliey need more rest than a normal person, 
and 0 % er-excrtion^ either physical or mental, only produces 
aggravation of their symptoms When, as so frequently 
liappens, the domestic emuronment is unhappy a frank anJ 
sympathetic talk may be beneficial 

As regards the diet, these patients arc often unclemounshed 
Often thoy have cut out succcssnely vanoiis articles of diet 
on the assumption that these disagree with tliem Tlic ultimate 
result may bo chronic inamtion There is no need to restncl 
the diet and often they feel better if they can be perauadw 
to take more food In view of tbo frequency of an imtalle 
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colon and mucous colitis it is wise to avoid foods with miicli 
unabsorhablo residue If constipation is a promment feature 
it should be treated on the Lnea descnbed oil page 428, 

Abdommal belts undoubtedly are often helpftil Although 
it can bo shown by X ray evammation that a belt does not 
appreciably raise the position of the stomach or other mscus 
it 13 possible that by raismg the mtra abdominal pressure it may 
prevent stagnation of blood in the splanchnic area and thereb\ 
improve the circulation A webbing and elastic belt is more 
comfortablethanonemadeoflealherandmetal Certaml} many 
pvtients obtain moral if not ph 3 rBical support by wearmg a belt 
The best hope of restormg tone to the abdominal muscles 
IS bj means of carefully selected exercise mvohung active rather 
than passive movements Such exercises should be performed 
under the supervision of an exjiert in remedial exercises 
Iho exercises consist mainly of active movements by the 
RbdoKvvvval nvwsv-ke and Uve dvaplvvagm vfhvcU vsv most of these 
patients is imditlj low with a. restricted rcspiratorj excursion 
lireatimig exercises arc cvmcd out lying on tlic bick with the 
legs drawn up and the thorax partially fixed by the arms 
folded over the chest , the breathing is thus rendered mainly 
diaphragmatic m type Such exercises must be carried out 
daily at home as well as under supervision 

In the past all sorts of sui^ical operations rangmg from 
appendiccctomy to colectomy, were performed on these un 
fortunate patients Happily at the prtbcnt time oiwiative 
treatment has practically di^ppeared, except occaeionallj for 
duodenal ileus or Dietl s crises Not unfrcquentlj one opera 
tion led to another and the results were disastrous 

IJnfortunatelj many of the patients labelled as visceroptosis 
have reached such a condition of chronic mvahdiam that no 
cure can be even hoped for, and this is specially the case m 
those upon whom operations have been performed In others 
whoso conthtion is less chronic something maj be effected bv 
persistent and sj mpathetic encourage meut 

Drugs art seldom of much valucapnrt from bromide to assuage 
anxiet) andabelladonuaand hvosciomus mixture (tiJcp 44J) 
when lolospasm is present 
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DISEASES OF THE UI'EE 
Tests for Hepatic Efficiency 

U ^FORTU^ATEEY, there is do comprehensive test ol 
the functional capacity of the b^cr A careful 6nr%ey 
of the samptoms and signs stiU remains by far the most 
accurate guide The l»ruIo<« tolerance test often indicates 
bver inefficiencj Fiftj grammes of Ireviilo^e are given bj 
month, and a nse m the blood sugar lerol over that of the 
fastmg state of more than 30 mgm per cent duniig the sub 
sequent two hours is abnormal "i^e test may, however, give 
a normal result even when gross’ hver damage is obviously 
present the remaining bver cells being equal to the occasion 
A more valuable and eunpler test is the galactose test 
Galactose is converted into glycogen by the bver wath more 
difficulty than bevulose and is practically not utihsable by anv 
other tissue, and if present m the general circulation is passed 
in the urine Under fasting conditions 40 grm of pure galactose 
are administered fay mouth m 250 500 c c of wafer The once 
is voided immediately beforehand and discarded For the next 
five successive hours all the unne is collected and the hourly 
specimens exanuned for sugar Those showing a reducing 
substance are mixed and quantity of sugar estimated 
Normallv, 1 grm , or less, of sugar is excreted but any apprcei 
able inefficiency of the hver is shown by there bemg more than 
3 grm of sugar in the unne dunng the whole five hour period 
Cases of toxic and infective hepatic jaundice show the greatest 
glycosuna while m obstructive jaundice {early or late stage) 
the test gives a normal result However, it is not an infahiWe 
gmde m the differential diagnosis between those two types of 
jaundice 
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Other tests, consisting of the giving of foreign substances 
such as the dyo phenol tetrachloiphthalein, which are excreted 
almost exclusively by the liver, arc not to bo recommended, 
since they often merely corroborate obvious evidence of disease, 
and may possibly cause further damage to an already diseased 
organ 

Jaundigb {Icterus) 

By jaundice is meant visible staining of the tissues uith 
bile pigment By special tests its earhest appearance can bo 
demonstrated in the blood plasma, but as deposition in the 
tissues occurs, it becomes visible m the conjunctiv® mucous 
membranes of the mouth, the skm of the face and finally of 
tlic whole body It is due either to mechamcal defects m the 
outflow of bile from obstruction of the ducts, to morbid processes 
in the liver cells themselves, or more rarely it is associated with 
excessive hsemolysis of red cells Thus jaundice may be 
classified as (I) Obstructive hepatic jaundice, (2) toxic or 
infective hepatic jaundice , (3) haemolytic jaundice 

Bihrubm, which is formed from haemoglobin is normally 
present in the blood plasma m a small but constant amount 
The estimation of biUrubin m body flmds bj the apjihcation 
of van den Bergh's diazo reaction has given great impetus to 
the investigation of hepatic disease and to the study of the 
formation of bile pigment It is recognised that bihru'bm 
can be made quite apart from the liver by the cells of the 
“ reticulo-endothehal system ” 

The ReticulO'Cndothelial System — Aschofi introduced this 
terra to describe a system of endothehal cells widely dis 
tributed throughout the mterstitial and perivascular tissuas 
of the body , they are especially important m the hver 
(Kupflcr cells) spleen, bone morrow, lymph glands, connective 
tissue and circulatmg blood 

One charactenstio function of these phagocytic cells is the 
formation of bihnibin from hiemoglobm Though the Kupffer 
colls lying along the venous capillaries of the hver are repre 
senfativo of this yet they' contnbute but a smafi’ 

fraction of the whole number of rcticuIo-endothehal cells of 
the body For this reason tho role of the hver as a site for 
tho production of bihrubm is proportionately negligible, and the 
polygonal cells which make up the mam mass of the hver 
are concerned with the excretion of bihrubm manufactured 
elsewhere The bone marrow and spleen are the most im 
portant sources These facts are of great importance in the 
consideration of the different foma of jaimdico 
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BilirubinBemia — ^While there is no satisfactory method at 
present for the determmation of bile acids in the blood plasma, 
the content of bile pigment can be estimated accuratelj hj 
van den Bcrgh’s diazo reaction The bulk of the bilmibm is 
formed outside the liver, and the amount found m the blood 
m health is a small but defimte quantity The process of bile 
formation consists in the removal of bihrubm from the blood 
its conversion by the hver cells, and its final excretion mto the 
bile canahcuh In hepatic disease this selection and excretion 
of bile pigment is often disturbed so that the bihrubm present 
in the blood plasma is increased m amount, and may not oiil} 
be changed quantitati\ el} , but may differ m quahtj os well 

Blood plasma containing bihrubm, when treated bj \an den 
Bergh’s diazo reagent, gives a colour reaction whicli vanes mth 
the character of the bihrubm In one type a red or reddish 
violet colour appears either at once or m a fen moments, and 
13 known as a direct reaction , m another the colour is produced 
oulj m the presence of alcohol, after precipitation of the 
proteins, and is known as the mdirect reaction The direct 
reaction occurs typically m obstructive jaundice, and the 
mdirect m hiomolytio jaundice Bile pigment giving the 
direct reaction will always give the colour by the indirect 
method, and m the latter a quantitative estimation can be 
nmde by companson with a standard 

The mterpretation of the occurrence of these different 
of “ reactions ” is not definitely certam The character of the 
bihrubm m the blood m all probabihty depends on the mtegntj 
of the hver cells, so that at one end of the scale, as m pure 
haimolj’tic jaundice, the van den Bergh test shows a completeh 
negative “ direct ” reaction, and at the other extreme, as m 
tj’pical obstructive jaundice, the “ direct " reaction is alwaj’s 
obtained while, m between, a “ bipbasic ” reaction is taken to 
mean that some form of hver damage is present 

Increased bihrubm m the blood, however, wiU not alaap 
produce visible stainmg of the tissues, either due to its prescuce 
m insufficient amount or owmg to a certain quahtj of the 
bihrubm When tlus condition exists, “ latent jaundice ” u 
the term apphed, and the van den Bergh tc»t is invaluable 
for detecting it 

Obstructive Hepatic Jaunflice. — The causes of biliarj 
obstruction may be tabulated as follows — 

1 Causes vntlun the duct, e g , gall stones, parasites (tlieac 
very rarely) 

2 Causes in the w all of the duct, e g , caremoma of the duct, 
congemtal stenosis, trauma (usually post operative cicatrization) 
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3 Causes outside the (hict c carcinoma of the pancreas 
chronic pancreatitis enlarged glands m the portal fissui-o 

Depending on the cauao obstructive jaundice may be 
partial complete or intemuttent As soon as the flow 13 
impeded the pressure rises m the bile ducts and absorption 
of bile into the blood stream results 

The Stgtis and Sgmpiom^ of ObstrncJiie Janmhee — About 
twenty four hours after the onset of obstniction jaundice 
becomes visible in the conjnnctivae and nincous membrane of 
the hard palate later the skm of the face neck and 1 ody 
becomes stained In artificial light shght jaundice is easilv 
missed while on tlie other hand fat m the lower part of the 
scleri and in the conjimctivai maj be mistaken for jaundice 
At first the colour ls light jellow but gradually deepens until 
in chrome cases the whole skm becomes of a dark green or 
greenish black hue Bile pigment and bile salts are present 
early m the blood plasma and m the iinne wluch becomes 
noticeably darl in colour Casts and albumen are often 
present Witb the exclusion of bile from the mtcstino the 
stools hocomo grej ish white in colour putty like and htilkj 
owing to the large amount of fatty acids and umbgestcd fnt 
The absence of bilo acids from the intestine so diminishes 
the absorption of fat that the quantity m the stools may 
nse to nearly 80 per cent instead of the normal 10 per cent 
TIio liver is usually enlarged and the gall bladder may bo 
distended and palpable when the common duct 13 obstructed 
by malignant disease TMion however obstruction is due to 
a gall stone the gall bladder cannot become distended and 
enlarged owing to thicl cmng and fibrosis of its wall This is 
Icnown 08 Courvoisier 8 law 

If jaimdice persists xanthomata (cholestcnn topi 1) may 
appear anywlicre most commonlj on the eyelids hands and 
feet Telangiectases often develop on the forearms hands 
face and in tl e mouth Operative procedures are dangerous 
owing to the prolonged bleeding time which results from a 
lowering of the level of plasma prothrombin This is clue to 
vitamin K deficiency which develops from poor absorption 
when bilo is excluded from the intestmo This vitamin si ould 
bo given as a pre operative measure to patients with jaiindic'c 
Unlil e ncholunc jaundice the red cells have an increiscd 
resistanoo to hypotonic saline In tlio absonro of a eoniphtat 
ing infection leucocytosis is usunllj al sent J 1 1 blood 
cholesterol is increased and the van den Borgh test gives a 
direct positive reaction Tlio pulso is nsualh said to bo slow 
but this 18 bj no means alwajs true 
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Few symptoms are caused by jaundice itself The pruritus 
sometimes extremely severe may be pre icteric and la perliaps 
due to bile salts Xanthopsia or yellow viaion which is ven 
rare is not dependent on the degree of jaundice but is probably 
a toxic effect on the retina Imtabihty mental dullne‘53 and 
depression are common Progressive hver insufficiency leads 
to senous nervons symptoms such as dchnum and convulaions 
or a typhoid state with dry tongue hiccough tachycardia 
epistaxis liTinateinesis and slight fever This stupor incrcaso 
to coma and finally death Such a condition is termed clolcciina 
indicating the failure co^eetively of the functions of the hver 

Tone 01 InlectiTe Jaundice — Jaundice is occasionally seen 
as a comphcation m severe infective conditions such as pyaemia 
pneiimoma typhoid or typhus It al«o occurs as a result 
of certam poisons such as nrseniuretted hydrogen arseme 
chloroform TXT and pbosphoni^ It is also the mo t 
promment feature m catarrhal jaundice and acute yellow 
atrophy In all the conditions mentioned above there !■> no 
evidence of biliary obstruction and the jaundice is the result 
of damage to the hver cells rcsultmg from infection or 
intoxication There is great variation m the degree of hepatic 
damage which mat range from the acute necrosis of the hver 
cells seen m acute yellow atrophv to a mild and transient 
disturbance of function m catarrhal jaundice Tliere are 
occasional coses m which this toxic or infective hepatitis liecomes 
subacute and then chrome with much compen*ator\ ha-portrophy 
and varying degrees of irregular fibrosis In this chronic 
hepatitis ’ the jaundice may. for long periods he latent and the 
process though slowly progressive is characteristically marked 
by remissions and exacerbations of the acute or subacute pIiosC 

Phosphorus Potsonxng — In this condition tbe Iner is 
enlarged and friable owing to marked fatty change Sc\ ere 
gastro mtestmal symptoms arc present and death usually 
occurs rapidly nith cholxmic wpnptoms 

Chloroform Poisoi\ing — This is apt to occur two or three 
days after chloroform anaesthesia most commonly in cJiiIdrcn 
It 13 usually fatal with svmptoms simiTar to those of aeiifo 
yellou atrophy 

Haemolytic Jaundice — ^This is the term apphed to onv 
jaundice dependent upon the excessive destruction of red blood 
celL with the hberation of Jiaemc^lobm and its tran formation 
into bdirubm by the cells of the reticulo endothelial system 
This change takes place independently of the h\er and the 
hepatic cells are able to excrete the excess bihrubm brought to 
them up to a certam pomt, but beyond this are unable to do 
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so, and jaundice results The jauiulicc occurring in pernicious 
anspmn is of this type, ns is aUo that in •icholuric jaundice 


Catarriull Jaundice 

etiology and Pathology — Catarrhal jaundice is extremely 
common, especially diming adolescence and up to earlj middle 
hfe Sometimes it occurs in small and localised epideimcs 

It has been held that the cause is n gnstro duodenitis mth 
swelling of the mucous membrane (t c , a catarrhal inflammation) 
winch extends up the common duct, and through the cedema 
of its uall and exudation of thick mucus a plugging of the 
duct takes place either at the ampulla of Vater (ampulla of bile 
duct) or higher up , m other words that it is an obstructiic 
jaundice More recently the view has been taken that whether 
or no the process be primarily a catarrhal inflammation of the 
duodenum the jaundico is not obstructive m character but is 
due to an affection of the hepatic cells, which disturbs their 
functions in regard to the excretion of bile Tlie van den Bcrgh 
tost gi\ es variable results m this condition , sometimes a prompt 
direct reaction, and at others a biphasic result The liver is 
often enlarged dunng the course of the di.sease 

Symptoms — ALld gastnc disturbance may mitiato the 
attack, mtU loss of appetite, nausea, a feelmg of fullness in 
the epigastrium and vonutmg Those eyniptoms, with slight 
fever (100® to 101®) and general lassitude, may precede the 
jaundice by some days On tbo other hand, tliere may bo no 
gastnc symptoms and the patient’s attention may be drawn 
to the disorder by the gradual appearance of jaundice, which 
13 sometimes first noticed by others Itching of the skin may 
precede or accompany the jaundice, and can bo distressingly 
severe The urine shows bilo pigment and bile salts early, 
and the stools become clay coloured The other symptoms 
usually abate with the appearance of jaundice The hver 
IS sometimes enlarged, and slight tenderness under the right 
costal margin may be present Borne colour may return to the 
stools, and the jaundice begin to fade m a week, but a duration 
of tliree to four weel^s, or even longer, is more common Mental 
depression and drowsiness may bo present, and the pulse is 
often slow The rctimi of bilo pigment to tlie stools is the first 
sign of recoacry Urobilmuna is present when the stool, again 
contain bile pigment disappeanng gradually as the h\cr cells 
recover 

Diagnosis and Prognosis — Catarrhal jaundice accounts for 
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the grcftt Jimjontj of cases of jaundice ocenmng before the ace 
of fortj In cpidenncs the di ease nm^ be su jiccted liefore 
the jaundice appears csjxiciall^ as the onset ma\ be unusnallv 
Revere wtU clulls and vomiting Liver damage from anti 
RjTiluhtic treatment mth arsenical preparations ma^ at firit 
resemble catarrhal jaundice In old people the persistence of 
cli> coloured stools bciond siv necks especmllv nithout 
abdominal pain should arouse suspicion of graver condiliom 
such as carcinoma of the head of the pancreas Obstruction 
b} gall-stones m the common bile duct ina\ al o be a possihiliti 
even without biharj colic Attacks of fever and intenmttent 
hihan obstruction as shown bj the occasional presence of 
I lie m the stools point to stone m the common duct Tlie 
jaundice in obstruction due to mahgnant disease mai deepen 
to a green tint but m catarrhal jaundice it remains bright 
3 ellow linid cases of spirochoftasis ictero liiemorrhngica niai 
be cUmcall^ indistinguiahable from catarrhal jaundice 

Treatment — The patient should be put to bed If there be 
nausea and vomiting it is best to give nothing bi mouth except 
aatcr or fluids such as orange juice lemonade or soda water 
It IS essential that tho diet should bo high'in carboUidrato 
and as low iji fat as possible Biliarj antiseptics sucli as 
salicj laics and hexamme are of questionable value The 
bowels should bo opened dail^ by a morning saline Iho 
injection of 33 per cent magnesium sulphate throupli a 
duodenal tube has been said to shorten the coutno of the 
illness but it is doubtful nhether tho trouble and di&coinfort 
involved in such a procedure arc justifiable 

Icon: YfLLOW Arnopin 

ffitiology — In most ex'ses of acute a ellow atrophv there h 
no olnious cause for the dHcx':e I’oisoas such as tnnitro 
toluene cliloroform or arseme mai Romctinies produce 
degeneration and iiecrosu. of the liver celb but perhaps tl c 
most frequent associated factor m pregnancy It »n 
consequence of the latter fact that the disease w more common 
in females than in miles Other \er\ rare causes are acute 
infections such ns iNphoid and mtUienr-a excc^ i\e alco- 
hohsin and ingestion of poisonous muslirooms 
■pJaUoulta) 

Pathology — Tlicre is an acute necrosis of tho Ii\rr relb 
with autoU’SLs fhe lv\cr vs shrunken and flahh\ wdh ® 
wnnkled capsule In colour it is v ellow jsh green an! mai 
appear mottled from subcapmlar IiTmorrhagca On Ecclioa 
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tiie liver pulp n soft, and bUoub 5CII0U and red areas, the 
latter consist of coniplctcU necrosed cells, avhilc m the \elIoiv 
nreaa the stnicturc of the liver is to sonic extent presWvcd 
The cells arc seen to be in all stages of necrosis, and in parts 
tlio section nia^' be unrecognisablo as Incr If the process Ins 
been subacute, nodules of hyperplasia are seen, beginning in 
the cells at the periphery of the lobules A little bile may be 
found 111 the gall bladder, but the bile duels mostly contain 
clear nmeus only The spleen is sonicuhat enlarged and soft 
and the renal epithchum shows degenerative changes 

Symptoms — The thseaso usually consists of tuo fairly nell 
defined stages, the first of which lasts five to six days hut may 
be as long as three weeks , the onset is insidious with malaise 
sbglit fever, jaundice, and vomiting TJie second or “ tyjihoid 
stage IS marked by severe nervous symptoms closely resembling 
meningitis Headache, irritability, deliniim, muscular twatch 
mg, and convulsions occur, sometimes with temporary paraly sis 
and squmt The jaundice increases, vomitmg becomes violent 
and there may be blood m the vomit The pulse is feeble and 
rapid, the tongue dry and coated, the pupils dilated and the 
temperature is often subnormal, but may nse quicUy just 
before death Subcutaneous and submucous litcmorrliages arc 
common Though at the onset the liver may ho enlarged and 
tender there is soon a rapid dimmution m size, and the hepatic 
dullness may disappear as the organ softens, slmnlis and falls 
back, allowing the intestine to overho it Occasionally , severe 
imin occurs when patches of further necrosis take place suddenR 
Tlio spleen sometimes becomes palpable From the earh 
cessation of bile formation the stools become clay coloured 
Drou^iness increases to stupor and coma, until death ocoure 
Tins may take place at any time from two to seven days after 
grave symptoms develop The urine is diminished m amount 
and contains bile pigment, albumen and casts Leucin and 
tyTosin cry stals may occasionally also be found Tlie van den 
Bergh test gives an immediate irect reaction 

Diagnosis — Jaimdice severe gastro intestinal and nervous 
symptoms, and diminution of the size of the liver mate the 
diagnosis clear The predominance of the livei alKijiliv 
distinguishes it from other fornis of severe toxic jaundice, 
such 08 phosphorus poisonmg Severe spirochoital jaundice 
may bo confused with acute yellow atrophy hut in the former 
disease the liver is usually normal in sive 

Prognosis and Treatment — In acute \ollow atrophy the 
outlook IS hopeless Subacufo tyjics of the disease may live 
for a considerable period, and perhaps recover 
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Once “icvere sjiuptoms have become manifest no trentmenl 
IS of anj real avail Intiavcnoiis glucose and alkalies b\ 
month and rectum should be given Morphia and \ enesection 
maj give temporary rehef 

Attections of the Blood Vessels of the Lnm 

By the layman, gastro uitcstmal upsets of all t^’pes are 
apt to be ascnlied to “chills on the hver ” In nctinl fact 
there is little or no evidence that m such conditions the hver 
plaju anj appreciable part The sjTnptoms attributed to 
a disordered hver, such as anorexia, nausea, constipation 
headache or imtabihty are probably more frequcntlv due to 
a chronic gastritis 

In congestive cardiac failure, however, clironic venous 
congestion of the hver produces characteristic sjTnptoms and 
signs wlueh need further descnption 

Chrome Venous Congestion — This results from the occur 
renco of congestive cardiac failure (inde p i-10) Tlio liver 
IS mneh enlarged, and on section shows n charactcribtic “ nut 
meg ” appearance, due to the dark congested centres of tlio 
lobules, surrounded by paler areas of fattj degeneration 

Stfmploms — Rapid onset of hepatic congestion, eaiwing 
increase m the size of the hver, produces epjgastnc pim and 
tenderness from sudden stretchmg of the capsule Vlien there 
IS tncuspid mcompetcnce the hver may be felt to puLate, due 
to regurgitation mto the hepatic veins The impulse from the 
direct pulsation of the heart transmitted through the diaphragm 
must be distinguished from true expansile puL->ation 'ilu> 
13 best felt with one hand over the liver m the epigistnum 
and the other at the costal margin in the mid axillarv luie 
Tliere is a fcelmg of fullness m the cpigastnuin, lo^s of appetite 
often nausea and vomiting There is an increase m the lilc 
pigment m the blood plasma, os shown bj van den Bergh’s 
te^t and the amount vanes direcllj with the degree of hcirt 
failure Sometimes the patient has obvious icterus, but the 
jaundice maj be latent” Ascites is common, cspociaflj 
wlien there is cedema of the extremities 

Treatment is that detailed for cardiac failure (t tde p 5 'I) 
Thrombosis ol the Portal Vein — ^This rare condition is 
occasionilh met with m cirrhosis of the hver .'^lahguant 
disease in the neighbourliood or in the hver niij also cau'Mi 
tlirombosis inCItration of the vem wall and its lumen 
Though not often diagnosed, it maj be suspected where there 
IS a sudden onset of severe portal obstruction with rapio 
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mereisc m a<5citc'? and witli h'cmntomesis mola?na and 
enlargement of the aplcon followed by Bevero sjTOptoms of 
hepatic insufficiency 


SnrpiTBA’rrvi: Diseases or the Liver 

Suppurative Pylephlebitis — -This condition often termed 
portal pyicmia has becomo relativel} uncommon since the 
importanco of early operation m cases of appendicitis has been 
generally recogmsed It maj follow stippuration with septic 
phlebitis in any part of the area drained by the portal vem 
most commonly tlio appendix and the rectum The septic 
process spreads up the portal vein into the liver and at autopsy 
there are multiple abscesses in the liver and sometimes pus in 
the portal vem 

The symptoms are those of a pyaemia mth ngors often 
at first few signs point to mvolvemeut of the liver but in 
tlie later stages the patient generally becomes shghtly jarnidioed 
and the liver is foimd to bo enlarged and tender The leucooj to 
count 13 Jiigh and effusions clear or purulent may occur in 
the right pleural cavity 

TJio disease is mvanabty fata) and nothing bej ond palliative 
treatment is available 

Abscesses of the Liver — Apart from portal pjajmia aracebio 
abscess (inde p 189) and actinomycosis of the liver (mdc p 87) 
hepatic abscess mav result from suppuration of a hyilatid cj st 
(tide p 211) Suppurative cholangitis usually secondary to 
disease of the gall bladder may lead to inuHiple hepatic 
abscesses and suppuration in the bver is a rare complication 
of trauma such as bullet u ounds m this region 


Cirrhosis or rar Liver 

[Porlal Alcoliohc Lannec's MvUilobular Cirrhosis) 

Cirrhosis is cfiielTj a thseaso of males in aduft fife but it 
IS also occasionally seen in women and children Clironio 
alcoholism is by far tlie most important thongli by no means 
its only cause Occasionally cirrhosis occurs in total abstainers 
Possibly it IS not so mucli alcohol itself ns the chronic gistritis 
which results from abuse of alcohol wluch leads to cirrhosis 
Other substances such as epices dimes and condiments may 
predispose to cirrhosis 

The disease at the present time is certainly less common 



4C0 DISEASTS OF LTVER 

both m England and m Amcnca than wa<? the enso twentv 
jcira ago rhis decrease is the result of the greatly increased 
cost of alcohol and a resulting diminution in consumption 

Pathology — ^Tlie weight of the liver vanes considerable 
(900 to 6 000 gnu ) dcj^nding partly upon the relation between 
tlie compensaton hyperplasia the degeneration of cells tl e 
increase m fibrous tissue and the amount of fat present Tlic 
term atrophic cirrhosis is apphed when the liver w smaller than 
normal but as far as the number of actively functioning liver 
cells IS concerned there is probably no great difference between 
the verj large and the very small Patients wath cirrhosis who 
die of liver insuflSciencj usually have smaller bvers than tho'C 
who the from other causes The surface is irregular due to 
contraction of fibrous tissue and to proliferation oi regenerating 
cells (hobnails) In the larger hvers the surface mn^ be mereh 
coarsely gran^ar in the smaller the whole organ may l>c 
puckered and deformed in both the capsule maj be tbcLcucd 
and opaque from perihepatitis On section the hobniih 
have a jeUou or tawny appearance from which the mine 
cirrhosis is denved The liver substance is divided in a mot 
irregular manner by greyish while fibrous tussne wludi 
spreading out from the portal areas encloses a vaiaing 
numlier of lobules (hence the term inultilolmhr ) Ihe 
liver cells are compressed and degenerated As a result of the 
portal obstruction produced by the fibrous tissue eollatcnl 
anastomoses for a compeasatoiy circulation are extensive and 
are earned out b) the following sets of vessels — - 

1 The gastno veins draimng mto the portal system anasto 
mose with the cesophageal veins of the sjstemic circiiKtion 
around the lower end of the oesophagus With portal obstruc- 
tion ossopbage'il vances maj be formed and if ruptured 
produce severe hxmatemesis 

2 The hiemorrhoidal (rectal) plexus forms an anastomosis 
betw een the superior haimorrhoidal veins which dram through 
the infenor mesentenc and splenic veins mto the portal svstcui 
and the middle and infenor hoimorrhoidal veins which dnin 
mto the infenor vena cava Vances of the plexus produce 
hTmorThoicLs but the latter condition occurs so frequciiUj m 
otherwise normal adults that their presence cannot be regarded 
as suggestive of cirrhosis 

3 The veins of Retvius connect the mtcstinal veins with 
the infenor vena cava and its retropcntoneal tnbutanes 

4 The para umbilical vem running with the round ligament 
of tlie liver maj form an anastomosis betw een the left brancli 
of the portal vem and the veins of the abdominal wall Very 
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raroly this produces a buiich of prominent veins at the umbilicus 
knomi as a Cafxtt Meduscc 

Symptoms — ^As long as the collateral circulation and 
compensator} hyperplasia are sufticient thcro may be no 
symptoms Thus there are latent cases in which discover} of 
the condition is due to accident or to the occurrence of some 
other disease It is impossible to detemime uith any accuracy 
the length of tune cnrhc^is has been present 

llie onset m cirrhosis is lariable Occasionalli p'lticnts 
arc encountered m whom a sudden, and often sc\erc luema 
tciiKSsis 13 tlic first sign Less commonly there ts a somewh it 
r ipul onset of ascites due to jiortal obstruction In most 
cases however, there is a well marked liistor} of cluonic 
gastritis winch extends back for many jears and preceiles 
any symptoms of cirrhosis It most be clcarU realised 
that the morning anoroxin and vomiting uluch am a 
feature of nearly all cases of cirrhosis are duo not to 
the hrer condition but to a gastntis, usiiall} niduccd by 
chronic alcoholism 

When the thsca-se is full} developed the pxticnt lucsuits 
a characteristio picture The nutrition is i)Oor, Mth loss of 
subcutaneous fat, so that the face and neck are thin and 
drawn Tlie eyes are sunken with an icteuo tmt The 
ooinpleMon is o! a dirty sallow hue There are minute dil itcd 
vessels over the face and body (spider angiomata) , the skm 
IS dry, melastic, and may show pigmentation The tongue is 
llabb} and furred , the gums aro spongy and bleed readily 
the broath is offensive, and the bps dry and cracked A ring of 
mmute dilated venules in the lower thoracic region is often seen 
along the attachment of the diaphragm but is howevei not 
uncommon apart from cirrhosis The abdomen is enl uged b} 
the ascites , the amount of ascitic flmd may be too great to 
allow satisfactory palpation, but with a lesser quantity the liver 
cm often be felt by dipping down sharply on it It is often 
considerabl} enlarged dimimshmg in size as the disease pio 
grosses though it may bo snnU from the beginning On 
withdrawal of flmd, tlio sharp edge and the hard surface can 
be felt, and its granular ox hobnail character can sometimes be 
made out With marked atrophy, the area of hver dullness 
IS decreased The spleen is easily felt in man} cases 

Slight jaundice is present in a third of the cases but tbo 
\ au den Bcrgh test will show an increase in the plasma bilirubin 
in a rather larger percentage Tlic reaction is direct either 
delayed or biphasic Slight irregular fever o! 99° to 102° may 
be present 
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In the earlier stages of curhosis the mam sjTnptoms are 
those oi chronic gastntis As portal obstruction tlevclops, 
ascites becomes a prominent feature, and m addition there 
may be cedema of the feet Hiematomesis from rupture of 
cesophageal varices may occur, and is occasionally fatal 
Later etiU, symptoms of hepatic msufficiency develop, and the 
patient may die of exhaustion and toxiemia 

Comphcations — ^A very sudden onset of ascites usually 
indicates portal thrombosis, but it is a rare occurrence Some 
times a chrome pentomtis aggravates the ascites due to portal 
obstruction The fluid u'lU then have a specific gravity of 
over 1 016 and poljTnorphonuclear cells are present Patients 
with portal cirrhosis are very susceptible to mtercurrent 
mfection, and may develop pulmonary tuberculosis and some 
times tuberculous peritonitis Primary caremoma of the liver 
IS a rare complication 

Differential Diagnosis — This is discussed on page 
Prognosis — The prognosis depends mamlj on the extent 
of the liver damage present when the patient is first seen 
Wlien this is considerable, whatever treatment be adopted 
the outlook is poor If the condition be discovered before the 
advent of ascites, and the patient live a strictly ordered life 
directed towards the avoidance oi such substances as are 
prone to cause liver damage, the disease may be arrested 
Once ascites has occurred, littie can be done , if, however, it 
be due to a complicatmg peritonitis, tlie flmd may disappear 
Hannatcmesis, even though recurrent, is seldom fatal 

Once toxasmic symptoms appear, death wiU usually take 
place m a few months 

Treatment — The majonty of patients mth cirrhosts arc 
alcoholics, and m dealing with them it is important to insbt 
on complete and permanent abstention from alcohol Other 
possible causes of chrome gastritis, such as spiced foods and 
condiments should also be forbidden, and the patient, especially 
if elderly or middle aged, should be put on a low diet mth a 
relative increase in carbohydrates The frequent use of sahnes 
to keep the bon els regular is important 'Ha;matcmesis should 
be treated mth morphia, and, if much blood be lost, a blood 
transfusion may be necessary In the oscitio stage tapping 
wiU rchevo the abdominal discomfort (nde p 489) 

Hemochromatosis {Diabele Bronze) 

This IS a rare form of curhosis of the hver associated with 
some disturbance of iron metabolism, occumng chiefly m men 
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of middle age It is characterised by a remarkable darkening 
of the skin, which has a bluish grey sheen due to the deposi 
tion of an iron containing pigmrat, hsemosiderin Weakness 
IS the chief complamt, and there may be attacks of mtestmal 
coho and great prostration There is a hwmol^ tic amemia of 
moderate degree, onlargement of the liver, and a palpable 
spleen Haimosiderin may be found m the ^mne The deposi 
tion of pigment m the organs causes fibrosis The pancreas 
is commonly affected, and the chronic pancreatitis often 
produces diabetes melhtus, wluch is difficult to control This 
latter condition gi\c3 the disease its alternative name of 
bronzed diabetes Tliere may be partial recovery, but usually 
death results from hepatic insufficiency and acidosis 


HYPERTnopmo Biliary Cirrhosis 

The term hypertrophic biliary cirrhosis probably includes 
a number of different pathological conditions, all of which are 
rare Hanot m 1875 described a number of cases with enlarge 
ment of the hver and spleen with jaundice abdominal pam, 
Tomiting and fever, but it is doubtful whether the so called 
Hanot’s cirrhosis is a clinical entity It has already been 
mentioned {vxdc p 434) that toxic or infective hepatitis may 
become phronic and lead to fibrosis and liypertrophy of the 
hver Chronic infection or obstruction m the bile passages, 
such as may result from stones or infection m the gall bladder, 
occasionally produces a secondary bihary cirrhosis 

Ihe h\ er is usually very large Its surface may bo relatu cly 
smooth Or areas of regeneration may render it irregular The 
spleen is also often enlarged and fibrotic 

Clinically there is a great vanatjou in the symptoms of 
individual cases Jaimdice may he more or less persistent or 
occur only in attacks, and gastro intestinal symptoms, such 
as colicky pain, nausea and vomiting are not constantly 
present 

Wien hypertrophic cirrhosis appears to have arisen secon 
danly to chronic infection of the bladder, oliolecystcctomy 
may prevent further damage to hver In all cases jilenty 
of glucose should be given and the fats m the diet kept Jon 
Alcohol should be forbidden Sometimes injections of insuhn 
(up to 10 units twice daffy) followed by ingestion of glucose 
appear to help to improve hver function 
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Syphilis of thl Livhb 

In congenital siThilitie infants the bver and spleen are 
often enlarged, and contain great numbers of spirochT;tes 
The liver cells arc earrotmded and compre^^ed bj a lino 
liencellular cirrhosis, and the infant usually dies at or shortly 
after birth (.ongenital syphilis of the hver is ilso soiuctimc!, 
seen durmg adolescence The condition then rc-'Cinblei the 
irregular gummatous liver of acquired syidiilis 

In the secondary stage of acquired there mai be 

an acute hepatitis, which results in jatiiubce, often associated 
with a painless but sometimes persistent hepatic enlargement 
This must bo distinguished from the jaundice which bometune5> 
follows the admimstration of arsemtal compounds 

Tertiary Syphilis — (St/phtltltc Cirrhosis of (he Liter) — 
Gummata are not very uncommon m the h\er, and are much 
more frequent in men than m women, appearmg ten to twenty 
y ears after infection 

Pathology — Remarkable deformities result from the com 
bination of scarrmg due to healed gummata and the nodules 
produced by more recent lesions ^luJtiplo grannlomatoua 
areas mth necrosis of the central portion are surrounded by 
a fibrous capsule contraction of which, with absorption of the 
caseous centres, produces extensive puckering of the Iner 
surface Adhesions to neighbouring stnictures may deiclop 
Amyloid degeneration may occur as a comphcation, and may 
involve also the spleen, kidneys, and intestine 

Symptoms and Signs — ^There are often none, the gumni ita 
and cicatnces bemg discovered post mortem Genera! syiup 
toms of wasting weakness, shght fever and secondary an'cmia 
w ithout Icucocy tosis occasionally precede abdommal discomfort 
or p un \\ ith much fibrosis tlirougliout the organ, or adhtMon* 
or enlarged glandij in the portal fisoure there may be jKirtal 
obstruction resulting in ascites , with gummata near tlic 
feurfacc a perihepatitis or a syTiluhtic jieritonitis may gi\o 
ri ''0 to ascites CJironic jaundice is rare but may bo associated 
with 8plenomegaI\ Gummata of the liver often prodme o 
most irregular enlargement of tlio organ, w Inch may be easily 
palpable and m ly “be mistaken for i growth 

Differential Diagnosis is dealt with elsewhere (tide p 4 Go) 
Treafmeni — Large doses of potassium iodide (100 to 
200 gr daily) should be given, together wath mercur\ b> 
munctiou (5 to 10 grm of Ung Hydrarg BP daily) Such 
treatment produces a rapid improvement jirscmcal prepara 
tions are to be avoided m these pat'‘»»’+= 



MALIGNANT DISEASE OF THE LIVER 405 

Malignant DisEi^ op the Liver 
Pathology. — ^Primary neir growths in tlio liver, nhctJier 
carcinoma or sarcoma, aro very rare The most frequent 
occurrence of pnmaiy ciiTcmoma is in association with 
cirrhosis In tlus form there are multiple small groutbs 
tliioiighout the luer substance 2 he tbsense runs a rapid 
couisc Avith signs of livei insufficiency 

Tiio bver is more frequently mvolved by secondary deposits 
of carcinoma than any other oigan These produce some of 
the largest bvera found at post mortem, weighmg up to 30 ibs 
or even more The primary growth is most commonlj of 
the stomach, and next m order of frequency are the colon, 
(Esophagus, pancreas, gall bladder, uterus, and breast 

Symptoms and Signs. — Gradual enlargement with irregulanty 
of surface is the chief characteristic of growth m the hver 
Nodular masses with central depressions or umbihcations can 
be felt or even seen through the abdominal wall The organ 
may reach below the umbilicus Sometimes the left lobe la 
more affected than the nght, produemg a large mass in the 
epigastric region The deposits near the surface arc apt to 
cause considerable pam and tenderness from pen hepatitis, 
and friction rubs may bo heard 

Jaimdice is present m half the cases, but is seldom mtenso 
Ascites occurs with about the same frequency as jaundice, but 
both m combination are less common The ascites may bo 
due to the pressure of nodules on the portal vein, but more 
often to extension of the growth to the peritoneum Ilio 
veins m the abdominal wall aro enlarged, and rarely there 
may be nodules of caremomatous tissue about the navel Tiio 
patient is markedly cachectic , the face is cadaverous, and 
there IS sevcie hypocliroraic anrmia, weakness and loss of 
llcsh aro progressive An irregular fever is fiequentlj present 
oven wthoufc suppurative comphciations Oedema of tlie feet 
lb common Widespread involvement of the liver ultimately 
produ(X!s death in coma from liver in3ufficienc.y 
Differential Diagnosis. — Seo below 

Treatment. — Morphia should bo given freely w hen iicce^^&ary , 
and tho bowels can he kept regulated by sahnes and mild 
laxitiaes Wlion tlicre is any possibility of doubt as to tho 
diagnosis, an oxploiation is justifiable 

Differential Diagnosis oi Hepatic Enlarofment 
Hepatic enlargement is often the most prominonb feature 
m patliological conditions of tho h\cr, but before considcrmg 
3 ° 
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the differential diagnosis it is iini>ortant to stress the fact that 
not every palpable liver is enlarged V eakness of the abdominal 
muscles and a general viscsroptoau» may result m the Urer 
being considerably lower m the abdomen than is normally 
the case In addition to such a ptosis of the organ, a thm 
abdommal wall faciUtatea palpation, and thus givra a faUe 
impression of the size of the liver In such cases, canful 
percussion of the upper border of the liver may show that 
the hver dullness does not extend up to its normal position 
m the thorat t e the filth mtercostal space m the right mpple 
Ime Too much stress however, must not be laid on vanation> 
in the extent of the Uver dullness, which is much influenced h\ 
such factors as emphysema or intestinal distension 

The causes of enlargement of the hver are tabulated below 

1 Chrome venous congestion (nutmeg liver) 

2 Abscesses (single or multiple) 

3 The ciirhoses (a) portal , (6) giunmatoiu , (c) splenic 

anamua , (d) bronzed diabetes , (e) biliary 

4 Growths, primary or 8econdar\ 

5 Cysts hydatids 

6 I^rdaceous disease 

7 Hodgkm’s disease and the leuksmios 

In the majority of cases a careful history ond general 
physical examination are often sufficient to decide the rliagnosu 

Acute infections of the bver resulting m abscess formation 
whether smgle or multiple arc nsualJv relatively easv to 
diagncfee Pyrexia of a hectic type, local tenderness over the 
hver, leucocytosis, and occasionally a rub, all suggest hepatic 
suppuration which may be secondary to amoebic infections of 
the colon or to an mflammatoiv focas m the portal area 

The mam diagnostic problems arise in the differentiation 
of hepatic enlargements due to growths cirrhosis, and hydatid 
disease Age and sex afford httle help, and both with growth 
and cirrhosis emaciation and cachexia are severe Chronic 
enlargement of the hver with httle or no unpairment of the 
gene^ heallh is almcst diagnostic of hydatid cyst 11113 
diagnosis may be confirmed by an eosmophilia, a jiositiTe 
complement fixation test or more rarely the findmg of a h\'datiJ 
thnll (eidc p 211) 

In every case of hepatic enlargement, specially after the 
age of forty careful search must be made for a pninan growth 
which sometimes may give httle evidence of its presence 
Careful exammation of the prostate, testicles, and breasts i> 
important Primary caremoma of the hv'cr is so rue that 
consideration of this possibihty may for practical purpo 2 i'» U 
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neglected Secondary mdanotic sarcoma may give rise to 
great hepatic enlargement months or oven jears after the 
jinmarj g^o^\'th m the eje or skin has been removed IMelanm 
IS found m the urmo Of thb cirrhoses, bj far the most 
common is portal cirrhosis A luator^ of chronic alcoholism 
and evidence of cliroiiic gastntis m the form of mommg 
anorexia and vomiting wU aiiggist this diagnosis Nenl\ 
formed spidery angiomata are also often seen in cirrhosis 

Pjrcxia 13 common iii tho later stages of both gionth and 
cirrliO'>is Its pi-eseiico therefore m a jiaticnt uith enlaigciucnt 
of tho liver doeij not exclude the iiossibihtj of these conditions 
If in addition to hcpitic enlargement the spleen is also 
enlarged the patient is probably suffering from cirrhosis i xthor 
than growth If the splenic enlargement is considerable ind 
particulaily if it is associated with secondary ananma or 
hiem Uemesis Banti s disease is probable Other tyjycs of 
tirrlio<Jis such as Hanot’s and bronzed diabetes are exces«ivcU 
rare In the latter, pigmentation and glycosuria point to the 
correct diagnosis In Hanots cirrhosis tho patient is much 
jounger tlian is usually the case in portal cirrhosis, and 
jaundice is a more marked feature Ascites is common both 
with growth and cirrhosis and has httlo diagnostic import 
Very valuable mformation is obtamed from physical 
exammation of tho liver With growth tho organ is often xcry 
much enlarged and hard, but the mc«t characteristic feature is 
tho irregnlanty of the surface which can be readilj noted on 
palpation The irregularities correspond to projecting nodules 
of new growth, which often attain a size of several inches m 
diameter The umbihcation of the deposits which is apparent 
at autopsy can sometimes be felt dunng life In portal cirrhosis 
the lexer surface feels hard, but it has not the gross bosses and 
irregularities palpable m growths If tho abdominal wall bo 
very tiuu it may bo possible to feci the roughening of the 
surface due to ‘ hobnails ” Extreme irregularity of surface 
IS cncoiuitertd m gummatous conditions of tho liver , this is 
hkeli to bo confused with secondary deposits but a positive 
Wassetmann test and a diramution in the size of the liver under 
treatment with iodides help to justify the diagnosis 

Abnoimahties m tho shape of tho Jiver may knd to 
errors m diagnosib A tongue hke projection of the right 
lobo of tho hver often associated with cJironio inflammatory 
conditions ui the gall bladder, maj protrude downwards and 
18 known as Hiedcl s lobo 

A tlironu solitary alisccss moj pniducc gicit cnliigoinent 
of tlio h\tr, and is liibic to be misdiagnosed as growth 
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P^Texja, leucocj'tosis, and local tenderness iiiaj be complete!} 
absent In doubtful cases laparotomy is adnsable 

Amyloid disease of the hvcr nny produce some of the 
largest livers encountered at autopsy The organ is sniootb 
finn, and painless The di‘!ea‘»e is usually generalised and 
alio affects the spleen, kidneys, and intestuies It occurs in 
suppuration of long standing, such ns results from chrome 
osteomyehtis, empyema, and chronic tuberculosis -incmia 
albuminuna and diarrhcca arc common 


diseases or THE GALL-BLADDER AisD 
BILE DUCTS 
Cholecystitis 

Acnte Catarrhal Cbolecjrsiitis — ^Acute cholecy'stitis occasion 
ally occurs as a complication of entcnc fever Like acute 
appendicitis, however, It usually arises apparently spontaneously 
and uathout any ascertainable cause Possibly focal infection, 
such as suppuration around the teeth or in the tonsils, mav 
play a part m its production Ascendmg infection from the 
duodenum is probably not an important factor Predisposing 
causes are (1) a previous mflanunation , (2) the presence of 
gall stones , (3) conditions favouring stasis of bile m the 
gall bladder 

On bactenological exommation of the bile the majority of 
cases show a pure culture of Bacillus coli, but it is probable 
that this represents a secondary infection and that the onginal 
organism, nsnally a non hsmolytic streptococcus, has died 
out In cholecystitis associated with typhoid fever the typhoid 
orgam«?m may persist in the bile for years . 

Pathology — ^In early lesions a mild catarrhal inflammation 
IS present, with congestion and cedema of the mucosa Later 
the mucous membrane is reddened, and becomes thickened 
and covered with mucus and fibnn With a more intcniO 
inflamm ation.^ usually m the presence of gall-stones,. suppuration 
or necrosis of the wall may result in perforation 

Symptoms — These vary vntb the virulence of the infection 
Se\ ere contmuous pam with cohcl^ exacerbations m the ndd 
upper abdomen is the commoneat symptom There are al^o 
vomitmg and fever, uhile chmeal examination reveals tender 
ness under the right coatal margm, ngidity of the right rectum 
and lack of movement of the nglit dome of the dnphrogiu 
In the absence of ngidity an enlarged gall bladder ma\ some 
tunte. be palpable A moderate leucocytosis is present 
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Acute Suppurative CJioIecystitis — If the condition progress 
to suppuration sjuaptoins and signs lioth local and general 
become aggravated Rigiditj is increased , pulse and tern 
perature rise , and the patient is obviously toxjemic A 
leucocyte count will show an increase over that found m the 
catarrhal stage Perforation results m a locabsed abscess 
rather than generahsed peritonitis 

Diacjnosxa — ^Differentiation from acute appendicitis maj 
be dilEoult especially when the appendix lies lugJi in tlic 
abdomen Acute pyelitis on the right side should be excluded 
by examination of the urme Gall stone colic gives more 
agonising pain and no signs of local peritonitis 

Treatinani — Catarrhal cholec3r8titis may subside spon 
taneously If there be any history suggestive of previous 
attacks or of gall stones an exploration should be advised and 
cholecystectomy performed 

Chronic Cholecystitis — Chioinc cholecystitis often follows 
an acute attack and should gall stones be formed there is a 
tendency for the acute phase to recur It is often associated 
with some degree of cholangitis and sometimes with clironio 
appendicitis The gall bladder maj be adherent to adjacent 
structures The nail is thickened and the whole organ 
becomes shnmken The mucous membrane and muscle la^er 
may be largelj replaced by fibrous tissue, and there are focal 
areas of lymphocytic infiltration The remnants of the mucous 
membrane arc thrown up m relief and become distorted into 
adenoma like masses In addition gall stones are often 
present 

Syjnptoins and Stgns — ^Tbe digestive syniptoms are char 
acteristically variable and insular, often with long intervals 
of freedom In some cases they resemble those of gastric or 
duodenal ulcer espcciallj the latter The most constant 
symptoms are feelings of fullness flatulence and less commonlj 
pain rooming on immediatelj or several hours after food or 
occurring at night Nausea especially following a fatty meal 
IS frequent There may be pain simulating biliary colic and 
indeed it is often impossible to saj whether stones are present 
Ilic pam IS usually m the neighbourhood of the right costal 
luirgin but sometimes it may be located in the nndline of tlio 
epignstnum it is often propagated to the side and back and 
into the right scapular or shoulder region 

Tenderness over the gall bladder under the eighth and ninth 
costal cartilages is the most constant sign It is best elicited 
by getting tlie patient to tal o a deep breath wliile the region of 
the gall bladdei is being palpated When the inflamed organ 
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comes into contact \rith the hand of the examiner tliere is a 
spasm of pain and a catch in the breath (llurphy’s sign), Tliis, 
however, is not necessarily always found, thougli usually present 
during or shortly after an exacerbation. 

Test-meal examinations show no characteristic features. 
Occasionally small amounts of occult blood are found in tlie 
fajces, especially when stones are present. 

Treatment . — If there be no serious adhesions, some improve- 
ment may be expected with medical treatment. Foci of 
infection should he eradicated. A diet poor in cholesterol m 
advisable as an aid in the prevention of calculi. Such food? 
as eggs, kidneys, liver, pancreas, brains, animal fats, cream,, 
butter, and fried fish ought not to be taken. It is best to have 
the vegetables put through a sieve. It has been shown that 
hexamine is excreted in the bile, and tlie drug may bo given 
as a biliary antiseptic. To he effective large doses must he 
taken, and Hurst recommends up to 100 gr, daily. Sufficient 
alkali in the form of potassium citrate and sodium bicarbonate 
must be given to keep the urine alkaline, or cj’stitis'may result. 
Salicylates may also be given as a biliary antiseptic. It is 
advisable to take 1 or 2 dr. of saturated magnesluin sulphate 
solution every morning, as this produces emptying of the 
gall-bladder. 

If sj-mptoms persist in spite of medical treatment, stones 
or adhesions are usually present, and cbolec^atectomy should 
be performed. It must be realised tliat even at laparotom\ 
diagnosis of a pathological gall-bladder is not alwa}*s easy. If 
the abdomen has been opened for suspected disease of the 
gall-bladder, the organ should always be excised, whether 
macroscopically it appears grossly abnormal or not, unless 
there be some other obvious condition in the abdomen to 
explain the symptoms. 

Gall-Stones {ChdleUthiasis) 

31tiology. — Gall-stonts may- occur at any age, but the main 
incidence of sjTnptoms is upon women of forty and over, who ' 
have borne rliildren. The production of gall-stones depend* 
on the presence of several factors. 

1. Infection . — ^Inflammation prevents satisfactoiy enipriing 
of the gall-bladder, with resulting stasis of bile. • In nddilioOi 
the inflammatorj’ exudate contains mucus, bacteria, degenerated 
epithelitim, and leucocytes, which may act a? nuclei for the 
formation of stones. ‘ A lessened bile-salt concentration may 
also aid in this precipitation. Various organisms are naponsible 
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for the initnl infection l^phoid bacilli have occasionally 
been cultured from the centre of calcuh The streptococcus is 
probably an important agent Bacxllus coh is more often 
discovered than any other organism, but is probably a 
secondary invader 

2 Bleed Choleslerol — ^This is derived from endogenous and 
exogenous sources The former include the cortex of the 
adrenals and the corpora Jutea dtuing menstruation During 
pregnancj there is an mcrease in the blood cholesterol, and 
often gall stone symptoms first make their appearance at this 
time The exogenous sourcea are articles of diet sucli as 
sweetbreads, hver, kidnej, brains cream butter and eggs 

3 Biliary Stasis — hedentarj occupations and obesity 
hinder complete emptjang of the gall bladder and so add to 
the risk of infection 

Composition of GalLStones — ^The commonest form are 
tliase composed of cholesterol and bilirubin calcium They are 
•usually multiple dark brownish green m colour, stratified, and 
often faceted urdess enormous numbers be present, when they 
aro usually round Single stones are either pure cholesterol 
ond not caused pnmanl} by infections or arc composed mainly 
of cholesterol with a small amount of bihrubm calcium as an 
outside layer Pure pigment stones occur in acholunc jaundice 

Symptoms and Signs — Although it is true that gall-stones 
are found at autopsy m patients who liave died of otlier 
conditions it is doubtful whether the presence of stones is 
often unaccompamed by symptoms These fall mto two mam 
typos (1) gallbladder dyspepsia, (2) biliax} colic The 
former has already been desenbed in connection with chronic 
cholecystitis (2 p 409) 

Biliary Colic -^pasm of the smooth muscle m the wall of 
tlie cjstic and common ducts due to the presence or passage 
of calcuh, causes intense pam Th^e attacks of cohe maj 
occiu' at any time, sometimes following exercise or jolting 
Tlio pam may be moderately severe or extraordmanlj violent, 
and the attacks last from a few moments to many hours 
The sudden onset and an equally sudden cessation are most 
charactenstio The pain starts m the right hypochondrmm, 
but mav bo felt first m the epigastrium It radiates towards 
the axilla and up into the right shoulder The passage of a 
calculus through the cystic duct is usually slow, and causes 
one of the most extreme types of sufienng Sometimes, 
however, ittaek'? of hihary cohe mav lie much less severe 
Ihcrt inaa be shuCnng without fever, or the temperature may 
reach 103° There is gre it restlessness, and the pain mai be 
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fco agoni'nng as to cause tlio pitienl to roll about \ omitmT 
profuse SA% eating and shock nn\ be severe 

Following an acute attack considerable sorcne&s is felt in 
the gall bladder region which may last for some da^-s, and 
there may be jaundice of varying duration and seventj 

Effect of Calculus in the Cystic Duct — ^Biban colic due to 
a stone m the C3’5tic duct does not produce jaundice Should 
the vraEs of the gall bladder not be fibrosed the organ mav 
become greatlv distended by mucus After a tune the hilc 
pigment is absorbed clear mucoid material remaining 
(mucocele) The enloi^ed gall bladder forms a rounded 
tumour palpable below the hver, sometimes extending belovr 
the umbilicus It maj be mistaken for a largo kidney or an 
ovarian cast Under these conditions an acute cholccastitii 
maj compheate the picture and einp>ema of the gall bladder 
IS a common sequel Ulceration of the wall and perfomtinn 
maa rareU occur 

Effect of Calculus m the Common Duct — Single or multiple 
stones may be preaent The usual site is the lower end jjv the 
ampulla of Vater (ampulla of the bile duct), where the diameter 
IS least but there ma; be stones throughout the common and 
hepatic ducts The obstruction to the duct zaa) be (a) complete 
or (fc) partial or intermittent 

(fl) Compute Obatrnclton — ^Tbe ducts maj become much 
dilated The gall bladder is usually not enlarged owing to a 
coexistent fibrosis due to cholecystitis Jaundice is alvraya 
present and is deep in hue There is ns a rule no fever 

(6) Partial or Intermittent Obstruction — ^This is the usual 
effect of stones in the common duct A calculus m the nminilla 
of Vater lias a ball valve action The common duct may be 
so much dilated as to be almost cystic and the dilatation 
contmues mto the hepatic and intra hepatic ducts I ho liver 
enlarges but may decrease m size later, due to a secondarv 
hiliarv cirrbo‘5is (tide p 463) 

There is no enlargement of tbe gall bladder, winch u 
thickened ba chronic inflammation Charactenstio Byraj>ton» 
rnt5 attaeVa tA cAntts unA itfvvt Tiwasea terni vumAmg 
severe cohe marked jaundice and lessened bile m the sfoob 
^he^e paroxysms (intermittent hepatic feaer of Cliarcot) are 
due to infection of the ducts and to some extent of the liver 
when the obstruction becomes temporarily more complefe 
Tlie chills aro severe and the fever may reach 105" The van 
den Bergli test shows an immediate direct reaction and there 
n a leucocy’to^is Tliesc attacks may recur over a number 
of years If suppuration take place m the ducts t!ie fever 



GALL STONES 


473 


bccome«i remittent , the jaundice is not no in-irKed but the 
liver increases in size and may bo tender from suppuration 
Suppurative cliolangitia is a fatal complication 

Complications ol Gall-Stones — -Acute, subacute, and cliromc 
cholecystitis are caccompaniments of gall stones and can hardly 
be designated as true complications A gall stone m the 
ampulla of Vater may cause bile to flow up the duct of Wirsung 
(the pancreatic duct) and setup acute hsemorrhagic paiici'eatitis 
As a result of pcneliolecystitis, the gall bladder may become 
adlierent to neighbouring structures and mflammatorj change 
spread to them with the possibility of the formation of abscesses 
or fistulsc In the abdominal cavity fistulaj may form between 
the gall bladder and the duodenum or colon If a stone pass 
tlirough a fistula into the lumen of the intestine it may be 
passed m the fceces or, if large it maj produce acute obstruction 
(gall atone ileus) this impaction most commonly occurs in 
the lower part of the ileum 

Diagnosis of Biliary Colic — fhe diagnosis is made by the 
typical position and character of the pam, and the presence of 
jaundice or the history of its appearance m some former attack 
Renal coho is usually felt first m the loin, or lower down In 
the abdomen, radiating to tlie bladder and genitalia, and the 
unne maj contain blood cells The dyspepsia associated with 
gall stones sometimes simulates a duodenal ulcer very closely 
Adhesions of the gall bladder to the duodenum may produce 
X ray appearances very suggestive of duodenal ulcer Tlio 
failure of duodenal symptoms to react to stnot medical treat 
ment is always suspicious and not infrequently in such oases 
the gall bladder ultimately proves to be diseased Tlie gastric 
crises of tabes may imitate gall stone coho very closely , and 
the pupils and reflexes should bo examined The discovery 
of stones in the feces makes the diagnosis certain, but masses 
of soaps from the therapeutic use of olive oil are often mistaken 
for gall stones by patients 

Treatment — When the presence of gall stones is certam 
whether they be m the jraU bladder or bile ducts operation 
IS advisable, provided there be no coutramdieations m tlio 
general conation of the patient With palliative treatment 
further trouble is 'sery frequent and operation raa\ have to 
be undertaken at a later date, possibly under Ites favourable 
circumstances The operation of choice is cholecystectomy 

The reduction of obesity , the takmg of moderate oxcrc sc, 
the strengthemng of the abdonunal muscles in visceroptotic 
patients, more frequent and smaller meals with food of low 
cholesterol content, anil the odiiunu.tration of cholagogues 
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such as magncaium sulphate, sahcjlates, and bile salts are all 
advisable when ojKiration cannot be pcrformcxl Hciannne 
and salie^latea inav be given as biliary antiseptics For bilnrj 
cobc, morphine and atropine are required » 


Aids to the Diagnosis of Gall Bladdee Dise-asf 

Radiograms of the gall bladder region maj show thr 
shadows of atones, provided tliej arc not pure cholesterol 
A barium meal maj sbon distortion and Idling defects of 
the pjlonc end of the stomach or of the duodenum if there 
arc nclhe«ions from the gall bladder 

Cholecystography — ^This method of insualismg the content? 
of the gall bladder was introdnccd bj E W Graham It 
depends on the fact that bile is concentrated in the gall bladder 
by the absorption of water through the mucous membrane 
Certam dye substances, such os tetra lodoplienolpbtlmlcm or 
the isomeno compoimd phenol tetra lodophthalem are excreted 
b\ the Uier, and when sulBcicnth concentrated in the gal! 
bladder render that organ opaque to X rais X’o concentration 
of bde takes place m tho bile ducts so that shadow's enm 
sponding to them nfo not seen 

Ver} good results are usually obtaine<l wlien the die m 
gnen b\ mouth in the form of Opacol (Alai K Baker ltd) 
or Shadocol (Kodak Ltd ) The drug dissolved m water i-* 
given at 7 PM with a meal consisting of carbohjdralc but 
no fat No more food is taken, and nevt monimg at 0 a M — 
t e , fourteen hours after taking the drug — \ raj films arc 
taken of the gall bladder region The patient then lias a fatt^ 
meal, such as eggs and bacon, and two hours later a further 
X raj film is taken The normal gall bladder is well visualised 
fourteen hours after the dje has been taken but the later film 
taken after the fatt\ meal usunIK shows the shadow to be 
definitclj smaller or even absent owing to the gall bladder 
having emptied 

GaU Bladder Sftadcat vTi Dwta'it— 
There ma\ be no shadow , (2) the shadow maj be famt , (3) 
filling defects ma> be present , (4) the shape ma\ lx? distorlc<l , 
(fi) the dcnsitj mai varj, or tho time of appearance and 
disappearance of the shadow may be altered 

JiUtrpretafion — Should tho hepatic or cistic duct 1^ 
occluded or the gall bladder fillc<l b\ stones no shallow will 
he vi>ihle Fewer gall stones may give tho thadow a innttW 
appearance Wien tht gall bladder fails to concentrate th'* 
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bile the shadow bo faint or absent Adhesions or pressure 
from without will distort the outline 

Dmclvavlages — Iho presence of hepatic disease co7?/ni 
indicates Oe use of dyes owing to the danger of furtlier injury 
This includes cases ^\^th marked jaundice Kausea vomiting 
and diarrhrea raaj occur hut if plents of carhohydrato and 
uatcr he taken with the drug these are not common 

Lyon’s Test — ^Tlic use of the duodenal tube m the investiga 
tion of gall bladder disease was introduced by Lyon Tlie 
general principle is the injection of a 25 per cent solution of 
magnesium sulphate into the duodenum Tins produces as a 
rule a copious flou of bile a ejiecimen of which is uathdrawn 
through the tube U hen gall stones are present the bile 
usually contains lai^o numbers of cholesterol crystals ^7ith 
cholec^'stitis microscopical examination of the bile shows the 
presence of pus cells and on cultivation there maj be a growth 
of Bacilhis coil or of streptococci TJie conclusions formed as a 
result of this exammation ma\ he quite incorrect 

Oaucinoma or thf Bile Passages 

Etiology — Carcinoma maj arise m any portion of the 
ducts or gall bladder but the gall bladder is much the most 
common site Its greater incidence in uomen is m keeping 
with their greater susceptibility to gall stones Gall stones are 
a common antecedent and arc present m 70 to 90 per cent 
of gall bladder carcinomata 

Pathology — The fundus of the gall bladder is the usual 
site but caremoma may start anywhere and if m proxinutj 
to the neck will obstruct the cystic duct There may be a 
papillomatous outgrowth into the cavity of the bladder or a 
hrm nhitc infiltration of the nail It is either columnar or 
spheroidal celled Carcinoma of the bile ducts occurs most 
frequently m the loner end of the common bile duct or m the 
ampulla of Vater (ampulla of bile duct) The growth is columnar 
celled Secondary growtlis may be found ui the neighbouring 
lymph glands or hver 

SymfioTns — Where carcinoma follons cholehtluasis there are 
precodmg symptoms of gall stones or cholecystitis The onset 
of malignancy maj be accompamed by persistent pain m the 
nght hypochondnum mth flatulence and loss of appetite 
The patients lose weight rapidly A hard irregular tumour 
often appears belou the costal margm directed towards the 
umbilicus and may reach lai^ proportions Tenderness is 
onlj moderate and rigidity of the right rectus not nearly as 
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marked an m mflammatorj eondittons The Uver ma> beco'rp 
involved from direct evtension or metastatic growths 

In carcmoma of the common duct or ampulla of Vater 
there is a progressive obstructive jaundice (tide p 47^) The 
stoob are achohc , the amount of pam is verj variable , coLc 
occurs, but there maj be no freedom from pam m the mtcrvab 
The gall bladder becomes enlarged, and the hver is increased 
m size The pnmarj grou-th is not palpable, but some dap 
tendem^s os present without marked rigidity There is 
wasting and cachexia, and occasional shght fei-er Ascites mav 
ensue from pentomtis or pressure of enlaigcd ghnds in the 
portal fissure Death results m a few months 

Diag/wsis — Carcinoma of the gall bladder is rccogm etl 
uhen extensive, b^ the hard irregular tumour, with markcsi 
Iqss of Vi eight occurring m an elderlj patient with a huton 
of gallstones In empjema of the gallbladder, fever and 
Icucocyto&is are pomts of distmction 

The diagnosis of carcinoma of the common duct is more 
difficult An important point of diffcrLiitiation from gall stouc 
obstruction la the distension of the gall bladder in the case of 
growth ^YastIng and the absence of clulb and fever are 
features of mahgnant stricture Carcmoma of the bead of the 
pancreas is usuolli painless throughout the coume of the lilne&s 
Treatment — Symptomatic treatment is all that is possible, 
operative proccduret> bemg out of the question b} the tune 
diagnosis 13 possible In cancer of tbe common duct or anipnlU 
a choices st-duodenostomy may be done to relieve the 
obstructiio jaundice 


DISEASES OF THE PAKCREAS 

Physiology. — The gland has two functions, the mmufactnrc 
of insuhn which h produceil bj the colls of the islrtnd% of 
T.angerhans and the production, bj the oelb of the acini of 
the digestive fennents, hpose, trypsin, and diastase, which arc 
excreted into the duodenum b\ wai of the ducts of iVirsiinC 
(the pancreatic duct) and Santoruu (the accesson pincreatic 
duct) Tlie former joins the common bile duct to form the 
ampulla of Vater The duct of Santorini is small and 
a separate openmg mto the duodenum Tlic pancrestie 
secretion provides for the digestion of fats, prct'-ia-j and 
carbohv drates and anv diminution m the secretion is rt (lecfid 
m the character of the stools, though the di*«tur!>anco mud be 
considerable liefore this is evident 
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Deficient pancreatic Becretion renders the fieces Lulkj, pale, 
and oil^ , owing to an increaso m their fat content 
condition ls described as stcatorrhosa If, also, there be an 
interference with the passage of bile into the intestine, 
absorption of fats la stdi fu^er hindered On microscopre 
examination neutral fats and fatt> acids are seen as droplets 
or needles, and there is also an increase m the nimibcr of 
undigested stnated muscle fibres, a condition known as 
azotorrhcea The fatty acids give the faices a foul odour 

Diarrhoea is a constant accompaniment of achjha pan 
creatica, and maj bo very severe There is no blood, but 
mucus may be present 

Laboratory metiiods for the detection of pancreatic 
insufficiency are not altogether satisfactorj’ Samples of the 
duodenal contents may be exammed quabtatively for the 
presence of the pancreatic ferments but quantitative cstuna 
tions aro difficult Tlie determination of the fat Content of 
fho f-Bcoa IS also unsatisfactory Perhaps the best test of 
pancreatic efficiency w the diastase index This is based upon 
tlie fact that with obstruction of the pancreatic ducts diastaso 
IS absorbed into the blood and excietcd m the urine The 
latter normally contains 10 to 30 ninth of diastase, but with 
disease of tho pancreas tins figure may rise to 200 units 


Acute ’Pancruatitis 

etiology — Previous or concomitant disease of tho gall 
bladticr with stones occurs in rather less than 60 per cent of 
cases In all, tho process is essentially that of tho activation 
of trypsmogen mto trypsin, resulting m self digestion of tho 
pancreas Tho agent producing this transformation is infected 
bilo , normal bile or bacteria alone are not so active m this 
regard Intestinal juice containing enterokinaso will also 
produce widespread necrosis It is possible that a duodenitis 
may/ be a preceding factor m some CMes, especially m alcohoUc 
m<lmduals Trauma with hBemorrhage may also bo followed 
by acute pancreatitis 

Pathology. — ^Foreign substances ascending the panel catic 
ducts Will injure the pancreatic cells, and the chemical change 
activates the ferments, with the production of autolysis The 
gland IS swollen, reddened, and fnablc Neerwas, gangrene, or 
buppuration may bo seen m varymg degrees , tho activation 
of lipase produces fat necrwis, which is seen as opaque white 
areas m tho neighbouring tissues, specially in tho fat about 
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tho pancreas and in the omentum The lesser peritoneal bac 
ma^ contain ''ero li'eniorrlngic fluid 

Symptoms — The tj^ncal attach, is extremely se\ ere Tlie 
onset IS sudden, mth intense pam in tho cjngastnuin, often 
radntmg to the left and going ttirough to the bick It n 
usually a constant vice like pain, but parosj-sms of uicrcasd 
seventj may occur Vomiting beguis soon after tho pam aud 
Ls persistent The abdomen becomes distended and the con 
dition may bo mistaken for intestinal obstruction or ncatc 
jicntoiiitis Tho whole epigastnoni is tender, but not markedh 
rigid Deep palpation is possible, and occasionally a feeling of 
resistance is made out across the epigastrium, or the swollen 
bead of the pancreas can be felt The patient is obviomh 
Ncrj se\etelj lU from the onset , tho skin is pale and moist 
the temperature subnormal and the pulse rapid Smhicn Jom 
of consciousness nnj e\en occur from shock Glycosuria is 
uncommon but tJie diastase index is higli A small quantity 
of blood stained fluid may be found in the peritoneal canty at 
operation Death usually occurs on the third or fourth day 

Diagnosis — ^The severe pam, persatent vomiting, anil 
general condition of shock associated with acute pancrcatilw 
can rarely bo distinguished with certainty from otlier 
conditions, such as perforation of a anscus or mte^timl 
obstniction Though acute pancreatitis may bo suspected, 
the diagnosis is often uncertam hntil the abdomen is ojicncd 
Pomts which suggest the condition are acute tenderness in tho 
epigastrium, with httle or n<NDgidjty Tortunately, exact 
diagnosis is not essential, as the condition is one wluch calls 
for immediate operation and suigical dramage 

Suppurotite PancreaMts — Abscesses in tho paticrcas mai 
occur in suppurative pylephlebitis, or as a sequel of a subncule 
h'emorrhagic pancreatitis 

Chronic Pancreatitis 

ffiliology and Pathology. — Chrome fibrosis of the pancrciw 
of a mild degree may be found dunng tho courbo of routine 
post mortem exammation Reports by surgeons that a chronic 
pancreatitis is present are often open to question, because 
palpation is difhcult, and tho size, shape, and consistcnc> o' 
tho normal gland is subject to wide variations 

Tlio commonest form of chrome pancreatitis « that char 
actensed by an mercase m the fibrous tissue between the 
bhulra, and it is often associated with dibcisc of the pah 
bladder Infections of the duodenum, either as a smil^ 
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duodenitis or associated ^vlth an ulcer, may produce a similar 
condition In spite of extreme fibrosis and atrophy of the 
gland, the islands of Langerhana remain unaffected Another 
typo of inflammatory change is an mteracuiar fibrosis with 
atrophy This form is seen in some ca&es of diabetes and in 
t!io laro disease Immochrom xtosis in winch (lepo'ntion of iron 
containing jiignient produces m interatwisr fibiosis 

Symptoms — ^It is difficult to recogiuse cases of chronic 
interlobular pancreatitis as the symptoms and signs are 
indefinite but the enlarged head of the gland may sometimes 
be felt Discoverj of tlie condition is usually made during 
operations for gall stones or at post mortem Eor these reasons 
little description of the clinical picture can bo given 

Pancreatic pam is felt deep m the epigastrium tow aids the 
left side and in the hack at the same level The absence of 
pancreatic ferments m the mtestino leads to steatorrhoea and 
nvoVOTthma and the ^oss c4 iat i>Toduccs ■itrtaktd avtaVovg 
Glycosuria is rare in interlobular pancreatitis Jaundice may 
occur from the pressure of the fibrotio head of the pancreas 
on the common duct, but is usually due to coincident 
gall stones 

Diagnosis — ^The majority of cases m which chrome pan 
oreatituj is likely to ho suspecteil aro those cither of carcuiomo 
of tho he id of the pancreas or of bihaiy tract disease Practical 
experience shows that a diagnosis of chronic pancreatitis is 
frequently proved wrong by subsequent developments 

Treatment — Chrome cholecystitis and gallstones loquirc 
cholecystectomy Obstruction to the common bile duct by 
fibiosis of tho head of tho pancreas may bo relieved by 
cholecystentcrostomy The diet must bo low m fats but 
carbohydrates are better tolerated Pancreatm with 20 gr 
of calcium carbonate, should be given two hours after each 
meal 

Cakcinoiia ok the PancbbaS 

Pathology — Carcinoma onginntes m th® head of tho 
pancreas m slightly over tlirec quarters of tho cases It begins 
either in the ducts or m the acim forming a firm hard mass, 
often infiltrating tho gland Owmg to the Jocahsation of the 
tumour m tlio head of the pancreas glycosuria is uncommon 
As tho common bilo duct (the bilo duct) is always more or less 
embedded m tho head of the pancreas it is usually obstructed 
as well as the pancreatic ducts 

Symptoms and Signs — ^Digostuo disturb mccs such ns 
nausea, anorexia abdominal discomfort, and aomitmg aro 
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common Pam liOA%e\er is not n feature of the disease amJ 
m most cas(^ is complcteU absent Wlien it occuTb it :s deepiv 
seated in tlie epigastnimi and extends mto the back. 

Jaundice progressmg stcadilj to a deep olii e green or 
black appearance is the moat prominent 83 ^mptoni Itchinz 
of the skin is often interne The brer is usually not enlaiged 
but the gall bladder is distended though not nece^sanl} 
palpable Tliroughout the course of the disease no tumour i3 
palpable in two thirds of the ca«es and the diagnosis is difficult 
The stools ore claj coloured and fatt^ from the absence of 
bile but there is no free* fat Lo«s of weight and strength is 
rapid and cachexia soon follows Death usually takes phw 
four to SIX months from the beginning of symptoms 

Diagnosis — Progressive jaundice of obstructive type usuallj 
without pam m a patient who is past middle age is hkch to 
be due to caremoma either of the pancreas or of the common 
bile duct Jaundice due to obstruction b\ a gall stone ran 
usually be differentiated bj a lustory of biliary cohe -aiul the 
non progressive character of the jaundice An enlarged and 
paljiablo gall bladder associated with jaunibco suggests grcivfli 
of the pancreas rather than gallstone obstruction owul to 
the fact that in the latter condition the gall bladder is likclv 
to be ffbrotic Catarrhal jaundice seldom occurs duruig the 
period of life in w hich carcinoma is common and tlic gridual 
disappearance of the jaundice togctlicr with the abaence of 
emaciation and cachexia soon ibfferentmte the conditions 
Chronic pancreatitis associated with jaundice mai bo icrj 
confusmg 

Treatment — The most distressing s\Tnptom is usimlli the 
intense itclung wluch maj render hfe uitolerablc hortunatch 
this tan alwnji. be relioicd b\ cliolccj'stenterostoiiij The 
diet should bo low in fats 

Paxchfatic Cists 

iEtiology and Pathology — ^Irue paiicrtitic c^''ta arc nn 
More common arc pseudo c\6ts formed b\ the collection oi 
serous fluid in the lesser pentoncnl sac b^ closim. of the 
foramen of inslow (aditu* of lesser sat) Such ks arc often 
verj large thea are not hned with epithelium the walls l>oioi- 
formed of coraiectxve ti^ue rnie pancreatic epts arc cithc 
retention cysts due to obstniction of a duct or c\T?tic ndeiiomat ’ 
The tail of the pancre is is the usual site llic^ are lined wi”‘ 
epithelium dented from tlus pancreatic ducts or acini In 
cj’sts the fluid has a t'lmnmcnng njiiicarancc ls reddish bro«T> 
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m colour, and contains degenerated cells, traces of pancreatic 
diastase, and often cholestenn crystal^ Multiple small cysts 
may occur m conjunction with congemtal polycystic disease of 
other organs, such as the liver and kidney 

Symptoms and Signs — ^The tnmour duo to the cj-st is the 
most important sign It is felt above the umbihcus m the 
midline or to the left under the costal margm extcndmg to 
the midlme It may appear, between the stomach and trans 
verse colon, or between the lesser curvature of tlie stomach 
and the liver The dullness on percussion may be contmuous 
with that of the liver and spleen Tlie surface is smooth, 
with a rounded outbne If the tension of the contained fimd 
is not too great fluctuation can bo elicited The mass may 
be the size of an orange, or may almost fill the abdominal 
cavity It may or may not move on respiration 

Pam IS a variable feature , often there is none but 
oocasionally cohcky pam is felt m the epigastrium, even 
before a tumour la palpable There may be radiation of the 
pain to the left 

Nausea and vomitmg may be troublesome and account to 
some extent for the loss of weight and weakness Glycosona 
may occur, especially when the tad of the pancreas is involved 
Symptoms may result from pressure on the common bile duct, 
portal vom or inferior vena cava The enlargement is usually 
gradual, but hemorrhage mto the cyst may cause sudden 
increase m size with pam and shght fever 

Diagnosis — ^Tho occurrence of sudden changes m the cyst, 
such as liemorrhage, may lead to its discovery 

A radiographic eaamination with a hanum meal or enema 
will demonstrate tlio relation of the oyst to the stomach and 
colon Without operation it is impossible to diagnose the tj’po 
of cyst In the differential diagnosis a distended gall bladder, 
mesentenc cyst, echinococcus cyst of the hver, hj dro nephrosis, 
and ovarian cyst must bo distinguished 

Treatment — ^llie cyst should be drained by operation The 
patients usuallj do well, but recurrences are rather frequent 
Occasional sequelaj to drainage arc raahgnant degeneration m 
the wall of the cyst or the formation of calculi 

PANfREATIC CaICUTI A>D AdINOMATA 
Pancreatic stones are exceedingly rare and arc seldom 
diagnosed durmg life Qiromo infection of the pancreatic 
ducts 13 the probable cause They uro soft, gre^ ish u hito 
in colour, and contain calcium Owing to obstruction of the 
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duct, tho^ occasionally g«e rise to coho, vrlucli niai le* 
mistaken for biliai^ coUt Hu5\ are vei^ opaque to X rars, 
hut calcification anthm the pancreas ma\ be misleading 
Treatment is unsatisfactory 

Adenomata of tho cells of the Islets of Langerhans are rare 
The tumour cells produce CTCc&sive quantities of insulin The 
resultmg climcal picturo is ono of chrome spontaneoui 
hjpogUc'cnua (nde p 308) , 


DISEASES or THE PERITONEUil 
PfinrroNTns 

Inllazaniation of the penfoneum is caused by m/ectioT 
uith micro organisms, occumng cither pnmanlv or, more 
commonly secondarily, followong morbid processes m th" 
contained sTscera Tlic process may be geneTah^ed or local 

51tiology — Prtmaty PenlomUs — TIus somewhat rare form 
occurs 05 a terminal complication of gout, nephritis, and of 
any form of scpticremia AUo m thu» group ore streptococcal 
and pneumococcal pentomtis, orhich though usually blood 
borne, are often without any obnous focus of ongm 

Stcondary ren/ont/M— Inflammation of any of the orgaw 
within the abdoramal cavity may lead to pentomtis , thu 
liowcaer, is most commonly duo to perforation ofthenppeabx 
or a peptic ulcer 

Bacteriology — Pentomtis i* usually a complication of pre 
existing disease, and may rcault from ana of the infcctiori cr 
other morbid conditions to which the obdommal and p^ln 
organs and the adjacent structures arc subject j\s might be 
expected, the bactenologj of pentomtis la very vanable Th? 
colon bacillus bemg a normal inhabitant of the gostro mtesti td 
canal, and having great facility for migrating tlirough tb" 
injured wall, is m consequence, frequently found in pcntoiul ■». 
In the early stages it readily oxergrows other organisms, 
a pure culture is obtained Later, however, it tends to die oa* 
Vanous strains of streptococci arc common Infections wi^i 
this organism occur sometimes in pnmary pentomtis and w 
that due to puerperal sepsis Tho pncuniococtnis w found 
part of a mixed infection but nbo sometimes ns a pnrw'' 
or hematogenous infection Tlie gonococcus is frtquintly 
cause of a local jientomtis and, more rurtly , of a gencrahsefi 
jicntoneal infiition 

Pathology — In the earhest stage of a general p<.nloait| 
tlio pcntoneal surface becomes dulled from congestion afl-' 
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duet, they occasionally give nse to colic, ^^luch maj be 
mistaken for biliary cohc They are very opaque to X-rays, 
but calcification %nthm the jiancreas may be misleadmg 
■Reatment is unsatisfactory 

Adenomata of the cells of the Islets of Langerhans arc rare 
The tumour cells produce excessive quantities of insulm The 
resultmg climcal picture is one of chrome spontaneous 
hj’pogly caiima (vide p 308) •» 

DISEASES OF THE PERITONEUM 
Peritonitis 

Inflammation of tho pentonemn xs caused bj infection 
■mth nucro organisms occumng either primarily or, more 
commonly, secondanh following morbid processes m the 
contamed viscera The process may be generalised or local 
etiology — Prunary Penlontlis — Tim somewhat rare form 
occurs as a terminal complication of gout, nephnta, and of 
any iorm of septiCi'emia Also in this group are streptococcal 
and pneumococcal peritonitis, which though usuaUy blood 
bomo are often without any obvious focus of ongin 

Secondary Penlontlie — Inflammation of anj of the organs 
withm the abdominal cavity may lead to peritonitis , this, 
however is most commonly due to perforation of tho ijipenduc 
or a iieptic ulcer 

Bacteriology — Peritonitis is usually a complication of pro 
existmg disease and may result from anj of the infections or 
other morbid conditions to which tho abdominal and pelvic 
organs and the adjacent structures are subject As nught be 
expected, the bacteriology of pentonitis is very vanable Tho 
colon baciUiis bemg a normal mliabitant of the gastro inte&tina! 
canal, and having great facility for migrating through tho 
mjured wall is m consequence, frequently found in peritonitis 
In the early stages it readily oveigrows other organisms, and 
a pure culture is obtained Later, however, it tends to die out 
Various strains of streptococci are common Infections with 
this organism occur sometimes m primary peritonitis and in 
that due to puerperal sepsis The pneumococcus is found as 
part of a mixed infection, but also sometimes ns a primary 
or hfomatogenous infection Tho gonococcus is frequently the 
cause of a local pentomtis and, more rarely, of a generalised 
pentoneil infection 

Pathology — In the earliest stage of a general jicntonitis 
the peritoneal surface becomes dulled from congestion and 



PERITONITIS 


4S3 


adoma A serous and iilmnons exudation takes jilaeo and 
free fluid is found in the pcntoneal cavity The fibrinous 
exudate soon causes mattmg together of the organs, and the 
mtestines ultimately become distended The character of the 
exudate changes as the leucocytes increase until it may be 
thick and purulent The particular organism predominating 
may determme the peculiarities of the exudation In Bacjlhis 
coll infectioi^ the pus is thick milky, and foul smelhng In 
virulent streptococcal peritonitis thin liro^viush fluid is foimd 
In pneumococcal infection the pus is greemah and pseudo 
membranous deposits may be seen 

In the healmg process the exudate is either completely 
absorbed or there is organisation of the injured surfaces, so 
that firm fibrous adhesions are formed The acute proems 
may tend to become localised, especially when ongmating m 
the gall bladder appendix or pelvic organs Sudden perfora 
tioil of a \n80U3 spreads infection qmckly over the whole 
peritoneal surface 

Acute Perioration of a Viscus— The majority of cases of 
general pentomtis result from the perforation of a hollow 
visciU and early diagnosis is of vital importance The treatinetit 
IS purely surgical, and the symptoms and signs of perforation 
•are dealt ^th in textboolkS of surgery 
Tuberculous Peritonitis — ( Ftde p U3) 

Pneumococcal Peritonitis — This is more frequent m children 
than in adults, and is usually independent of but may rarely 
bo a comphcation of pneumonia The predominance of this 
form of pentomtis in girls suggests infection by way of the 
genital tract, and a pneumococcal vaginitis has been shoivn to 
bo present m many instances A bactenieima at the onset is 
deanonstrable in half the cases A pharyngitis may precede 
the pcntoneal symptoms by two or three days The onset is 
abrupt with high fever Abdommal pam or vomiting may be 
the first symptom The vomiting is persistent and may be 
projectile Diarrhoea is constant at the onset, but later may 
be replaced by constipation There is abdominal ngiditj 
general tenderness, and sometimes tympanites The fever is 
high, but may show remissions The leucocytosis exceeds 
20 000 and often reaches 40 000 

The peritoneal exudate at first is thm and fibrmous and 
usually scanty, but becomes purulent and greenish in the later 
stages It IS most abundant in the pelvis 

The mortahty among young children is very iugh, hut 
between the ages of ten to fifteen recovery takes place m an 
increasing percentage 
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a penod of normal temperature lastmg perhaps as long as two 
or three weeks before pyrexia returns In the earlj stages 
the fever is often contmuous or remittent, later it assumes the 
swinging septic tj'pe The patient wastes and looks pale and 
toxic In neglected cases he becomes grossly cachectic 

When fever is noticed and search fails to reveal a collection 
of pus elsewhere m the pentonenm (c g , pelvis), infection of 
the subphremc region should be thought of The patient may 
complam of pain in one or other side of the ch^t , often he 
wiU only admit to a slight discomfort when questioned 
Occasionally there is a severe pleuntio pam The antcnor 
mtra peritoneal abscesses can present below the costal margin 
where thej form a palpable tender mass The posterior ones 
may give nse to tenderness over the lower nbs, and there may 
be actual cedema of the skin and subcutaneous tissues, though 
this IS generally too alight to be detected by other means than 
pmching up a fold of skm and comparmg it with the skm over 
the lower nbs of the opposite side 

Abnormal physical signs arc often present at the base of 
the corresponding lung, either due to compression of the lung 
or to an actual pleural effusion The classical picture of 
altematmg zones of resonance and dollness, from above down 
wards, due to a layer of gas in the abscess below the 
diaphragm, may sometimes be demonstrated These abnormal 
physical signs m the chest may lead to a diagnosis of 
pneumoma or empyema, whde the underl^ung subphremc 
al^cefis is overlooked In subphremc abscess without an 
accompanving pleural effusion the heart is not displaced as it 
IS m the case of a pleural collection 

It cannot be too strongly stressed that if a patient has 
suffered from an mtra abdominal Qlness or operation and 
presents anomalous signs at the base of one lung, then a 
diagnosis of subphremc abscess should be made and persisted 
m until every step has been taken to exclude it 

While the presence of a leucocytosis may confirm suspicion 
of the pr^ence of pus, a figure below 10,000 per cubic miJIiinetre 
13 often seen m neglected cases, and therefore should not allaj 
suspicions The low figure is probably due to exhaustion of 
the bone marrow &om severe toxic absorption For the same 
reason a marked secondary an»mia is almost the rule m all 
but mild cases 

X raj examination helps by showing a raised and immobile 
diaphragm, which may also be deformed , sometimes a sub 
phiemc flmd level due to the presence of gas and pus is seen 
In cases where doubt exists as to whether aspirated fluid is 
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above or below the diapbragm, injection of Bome air, by gmng 
a fluid level, will supply the answer. 

In general, diagnostic needling to find a subphrenic collection 
IS inadvisable, except as an immediate preliminary to opera- 
tion, for infection of an •uncontaminatcd pleura may readJy 
follow This pro operative needling in any case in which the pre- 
sence of a subplirenio abscess is suspected sliould be systematic 
and thorough and should include both subphrenic regions 

Prognosis — Subphremc abs^ss is always a serious con- 
dition , if not dramed it carries a mortality of nearly 100 per 
cent IVhen drained the mortality is about 40 per cent This 
is partly due to delay in diagnosis, partly due to the fact that 
it so often compUcat^ an already serious abdommal condition 
such as late perforation of a viacus or appendicitis with diffuse 
pentomtis The infection also readily spreads through the 
diaphragm and adds a chest lesion to the patient’s other burdens 
Treatment. — Drainage should b© provided as soon as the 
diagnosis is confirmed In many cases this involves nb resection, 
and especial cate should then be taken to avoid infection of the 
pleura Tins may make a two stage operation necessary 

R C Brock 


Ascites 

Xtiologs and Pathology. — ^The fluid may be a transudate 
or an exudate The former occurs (1) m myocardial failure , 
(2) m portal obstruction , (3) as part of a general dropsy m 
chrome nephritis , (4) rarely iii chronic severe aiiremia 

Ascites due to exudation is seen m vanous forms of 
pentomtis, such as those due to tuberculosis or carcinoma 
The Oharacler of Ike Fluid — The fluid in ascites due to 
transudation is clear and straw coloured with a specific gravity 
from 1010 to 1016, but not more Its protein content is low 
and it contains endothehal cells and a few lymphocytes When 
duo to exudation the fluid may be turbid and the specific 
gravity is over 1016 The protem content is much higher 
than that of a transudate, and the cefir are fymphoeyfes^ m 
larger numbers, together with a varying number of poly- 
morphonuclear leucocytes dependmg on the degree of the 
peritoneal irritation ’ ^ 

In malignant peritonitis tumour cells sometimes, and red 
blood cells frequently, are present In syphilitic Uver disease 
the Wassermann reaction may be positive in the ascitic fluid 
In tuberculous pentomtis tuberde bacilli cannot be found, 
but inoculation of a gnmea-pig results in tJie development of 
tuberculosis 
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Tlie quantity of fluid vanes, ranging from a few hundred 
cubic ccntunetres to many gallons 

In chylott^ ascxiea the fluid contains fine fat globules but 
no leucocytes and appears 3 dlowish n’lute m colour The 
specific gravity is usually abo\o 1012 This condition a. 
often associated with obstruction to the thoracic duct, which 
produces an escape of chyle from the IjTUphatics A pseudo 
chylous form also occurs m nhich the fluid contams onl^ a 
small amount of fat in large globules and If cithm 

Symptoms — The enlargement of the abdomen is the most 
noticeable symptom The gradual distension finally produces 
pressure symptoms, consisting of gastno disturbances, djspncea 
from elevation of the diaphragm, and oedema of the feet and 
legs from compression of the infenor vena cava Tho unne 
maj show albumen and casts for the same reason The flanks 
bulge m the recumbent position The skin becomes fight and 
abini Tho costal margins are everted and the respiration 
IS largely thoracic The heart is displaced upwards On 
palpation a fluid thrill can sometimes be made out placing 
the palm of one hand on one side of the abdomen and flickmg 
tho opposite side with the finger An enlarged hrer or other 
tumour can sometimes be felt by dipping dovm sharply through 
the fluid On percussion thero is a concave .lino of dullness 
curving around the sides and above the pubis As the fluid 
increases the tympamtic central area becomes more and more 
limited until only the epigastric region under the viphistemum 
remains tympamtic The dullness will shift as the patient 
assumes different positions tVhen the ascites is considerable 
there is eversion of the umbihcus Probably at least a hire of 
flmd must be present before it produces any signs 

Diagnosis — ^The commonest cause of difficulty m the 
diagnosis of the presence of ascitra is extreme adipositj of 
the abdominal wall An apparent fluid tlinll convejed by 
abdommal fat may be mistaken for the true tlinll due to 
fluid in the peritoneal cavity In these cases tho presence 
of movable dullness must bo the sign rehed upon With 
the patient m the knee elbow position the most dependent 
part of tho abdomen will be dull on percussion if there be 
an^’ ascites 

Large ovarian and parovanon cjsts may simulate ascites 
very closely In these tho dull area is central and tho flanks 
are tympamtic A distended bladder- can be distinguished bj 
catheterisation Large hydatid and pancreatic c^gts should 
not offer much difficultj The sudden onset of ascites nlwai'S 
suggests portal thrombosis 
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ANATOMY AND PHYSIOLOGY OP THE HEART 

B efore considering tho morbid ebanges that occur m tlie 
heart a bnef account is required of its normal physio 
logical activities 

Close to the junction of right aimcle (ngbt atnum) and 
Bupenor vena cava is to be found a small node of speciahsed 
neuromuscular tasue, about 2 cm long, lying dose beneath 
the endocardium Developmentally it represents n remnant of 
tiiq primitive cardiac tube and is knoum as the sino-auneular 
node (smo atnal node) of Eeith and Flack (S A node) A 
similar mass of tissue, the aunctdo-tentrtcular (atno ventncular) 
node, lies beneath the endocardium of tho right auricle about 
1 cm above the mterventncular septum (ventncular septum) 
A prolongation of this tissue passes doimwards m the mter 
aimcular septum (atnal septum) to the top bf the mterven 
tncular septum, vhere it divides to form the left and right 
branches of the bundle of Hts These branches pursue a sub> 
endocardial conree towards the apices of the ventncles, where 
they spread out to terminate m mtimate connection with the 
musculature of the ventncular walls This speciahsed tissue 
forms the onlj direct functional link between the muscle of 
the auricles and that of the ventncles, whereas part of the 
muscle of one auncle is contmuous with that of the other, as 
IS also the case m the ventncles 

Blood Supply oi the Heart — All three layers of the heart 
are nchly supphed ivith blood vessels The mam ventncular 
supply is through the ngbt and left coronarj arteries, which 
arise just above the antenor and left posterior aortic cusps 
respectively They break up mto a fine network of smaller 
ve'^sels and ramify throughout the organ The left coronary 
artery supplies the bulk of the left ventncle, the mterventncular 
septum, a portion of the antenor surface of the right ventncle. 
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and the left auncle The ngUt coronary artery supplies the 
right auncle and the nght ventricle, and a small part of the 
left ventricle 

During systole, owing to compression by the contractmg 
muscle, the coronaiy flow ceases, and is resumed during 
diastole Blood also rcaohea the intermuscular spaces from the 
ventricular cavity by way of channels known as the niter 
trabecular spaces or veins of Thebesius Li man their share 
in maintaining the circulation of the organ is probably greater 
than has hitherto been imagined The anastomosis between 
the branches of the coronary artenes is hmited an anatomical 
consideration that emphasises tbo gravity of coronary occlusion 

Nerve Supply— A large number of fibres from the nght 
vdgus proceed directly to the sino auricular node The cardiac 
fibres of the left vagus end near the aunculo ventricular node 
and the A V bundle, in which also nervous tissues are abundant 
Fibres from the sympathetic system are distributed throughout 
the organ, the coronarjavessels and the aorta 

SlECIUNISSf OF TSB HeABT BEAT 

Heart muscle is so constituted that any excitatory stimulus 
causing contraction of one fibre will be conducted to all other 
fibres with which it is connected by muscle tissue Since 
cardiac muscle fibres are intimately connected so as to form a 
syncytium, it follows that an effective stimulus applied to one 
auricle will cause a wave of contraction to pass over all regions 
of both auricles The same is true of the ventncles Heart 
muscle mvanably obeys the “ all or none law," m that once 
excited it contracts to its fullest extent It possesses a 
particularly long refractory penod, so that onything in the 
nature of a tetamo contraction is impossible, individual con* 
tractions being separated by appreciable intervals 

The Bino auricular node has been termed by Lewis the 
“ pacemaker ’ of the heart and is a centre for the rfiy'thmic 
production of a stimulus capable of exciting the siirrorniding 
auncle to contract As the contraction begins at the S A node, 
which hes near the openmgs of the great veins, the closure of 
these 13 brought about by the shortening of the fibres encircling 
the onfices The blood in the nuncsles is thus forced towards 
the still quiescent ventricles When the wave of contraction 
reaches the A V node, the excitatory process is picked up by 
tins tissue and passed on to the ventncnlar muscle by way of 
tlio A V bundle and its Tomifications Since the speed with 
wlueh this junctional tissue conducts the impulse is relatively 
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high, the vcntncular ti'^sries contract very nearly simultaneously, 
the mitral and tncuspid valves close, and tlie blood is forced m 
the direction of tho aortic and pulmonary vessels The mitral 
and tncuspid cusps are prevented from being forced through the 
auriculo ventricular onfices by the action of the cbordai 
tondmc® \Vlien the ventricles relax, the aortic and pul 
monarj cusps snap together, uliilo the mitral and tncuspid 
vaU cs open to admit auricular blood 

The time occupied by one complete beat followed bj tho 
penod of rest is tenned the cardiac cycle Clmically, this is 
defined as tho time between the beginmngs of the first sounds 
m two successive normal beats Tho cardiac cycle is m turn 
subdivided into sj^tole and diastole The former extends from 
tlie beginning of the first sound to the beginning of the second, 
and tho latter from tlie beginning of the second sound to the 
next first sound The heart of an adult beats normally bct\» een 
CO and 80 times per minute, and at this rate the cardiac cj do 
occupies about sec When cardiac muscle contracts it is said 
to bo m systole, and when restmg and relaxed, m diastole 
Ventricular systole lasts about sec and diastole about see 
when the rate is 72 The velocity of the pulse wave from the 
aorta to tho wrist is such that the radial pulse becomes palpable 
nearly ^ see after the apes boat is felt This fact is of 
importance when timmg abnormal sounds or thnlls, for con 
elusions as to whctlier a murmur is systobc or diastobc may 
he quite misleading when the radial pulse is used as a measure 
of systole In timing murmurs systole is best gauged by 
palpation of the apex beat or the carotid pulse It must lie 
realised, however, that with a rapid heart action tho character 
and pitch of an apical murmur provide the chief means wliereby 
it can be defined as systobc or diostohc 

Cardiac Efficiency — A healthy heart has an ample 
reserve of power for the maintenance of tho circulation under 
all conditions of strenuous exertion In spite of popular opinion 
on the subject, there is httlo evidence that a healthy myocardium 
can be damaged permanently by strenuous physical exercise 

enforce tho cessation of effort 

Under the influence of the teaching of Sir James Slackenzie, 
the importance of the functional efficiency of the heart muscle 
lias been recogmsed Whereas previou^y, undue stress was 
laid upon tho presence of physical signs, particularly murmurs, 
m tho estimation of the seventy of cardiac conditions, to-day 
tho reaction of the heart to exercise is regarded as the factor 
of pnme importance Slany tests of cardiac efficiency arc 
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advocated. Though differing in detail, they are all based on 
the fact that in health the heart rate is accelerated by exercise 
and rapidly returns to normal after the cessation of effort. 
The pulse is taken for 15 secs, with the patient standing. 
Ho tlien places one foot on a clwir, the other being on the 
floor, and raises himself tiU both feet arc on the chair, then 
lowers himself till one foot is on the floor. This is repeated 
twenty times in GO secs. * At the.end of the exercise the pulse 
is taken for 15 secs. Ho then stands still for 45 secs, and the 
pnJ&e is then taken again for 15 secs. This pulse reading should 
not be appreciable higher than the original resting rate. 
If diuing the exercise or immediately following it there 
are signs of undue dyspnoea and distress, cardiac efficiency 
is obviously impaired. Not uncommonly a patient’s own 
story may bo of as much or more value than an exercise toler- 
ance test. Thus a walk from the station that formerly was 
not noticed may now produce breathlessness or a sense of 
distress. 

It must bo realised that all exercise tolerance tests, oven 
in the case of healthy hearts, give results dependent on the 
training of the individual. Tims the trained athlete may be 
able to porfomi with ease an exercise which would overtax 
the capacity of an untrained man. 

In healthy persons excessive exertion results in a marked 
increase in pulse-rate, and in rate and depth of respiration. 
In addition, there may be sweating and subjective symptoms 
of distress, such as palpitation and even precordial pain. This 
combination is known as Ike physiological syndmne of effort, 
and occurs in all individuals after what to them represents ex- 
cessive exercise. Exertion which produces violent palpitation 
in an undersized clerk would hardly change the pulse-rate 
•of a blacksmith. Hence in judging the exercise tolerance 
of an individual it is important to take into accoxmt his 
life and habits. 

• PHYSICAL SIGNS OF THE NORMAL HEART 

• The physical signs of the heart vary with change of posttue, 
and it is a good rule, whenever possible, to examine patients 
standing ui), lying dorni, and lying on the left side. Exercise 
and respiration also influence the character of the cardiac 
sounds. The following is a brief summary of the findings 
based on the examination of a largo number of normal hearts. 

Inspection . — On inspection, there is ^mmctiy of tho left 
and right halves of the thorax, and no precordial btflging. 
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A maximal cardiac impulse, corregionding ivith the apex of 
the left ventncle and the left border of the heart, may be 
observed m adults usually m the fifth but sometimes m the 
sixth left mterspaco from 7 5 to 1 1 5 cm (3 to 44 m ) from 
the mid sternal hne, according to the bmld of the individual 
The visible impulse may be limi ted to an area of the size of a 
shiUmg or it may be diffuse over a large area and even reach 
the epigastnum Frequently it is t»mpletely absent Tht 
apex impulse ts the most reliable physical sign trc possess of the 
position of the left border of the heart Its position should alwnj s 
be defined as so far from the mid line Visible pulsation ma\ 
also occur normally at the second right and third left mter- 
spaces The position of the apex impulse vanes with posture, 
and ulien the patient hes on ^ left side it moves towards the 
axiUa for a distance of about an mch The veins of the neck 
arc hardlj visible m the upnght position but may bulge and 
pulsate visibly when the subject is supme 

Palpation — When the impuLo is diffuse, the region of 
maximum thrust may be taken as the apex beat Sometimes 
when there is a diffuse impulse and particularly during rapid 
heart action, there may be a «ensation of a coarse vibration 
over the entire precordmzn dormg systole 

In children the apex beat maj be higher than m adults and 
IS sometimes found m the fourth space The mid clavicular 
line shoold be regarded as onl> a rough gmde to the normal 
lunits of the left border 

Percussion — Percussion is of relatively little \alue in 
detenmnmg the position of the left border of the heart This 
organ is overlapped by the left lung to a variable extent, 
which seriously mterferes with percussion, especially in patients 
of middle ago and over If the apex beat is not palpable or 
visible the size of the heart can only be defined wiA eertaintv 
by means of an X ray examination Normally, there is no 
impairment of note to the nght of the sternum , if there is, 
the impairment is duo to the right auricle Anatomically, the 
right border of the heart is mainly nght aimcle and the left 
border mainly left ventricle, whereas almost the entire portion 
of the heart covered by the precordium is right ventricle 
winch is partly covered by lung to a depth that vanes with 
respiration 

The Heart Sounds — To simplify classification of heart 
sounds the precordium is divided mto four areas the aorltc 
area at the second mtercostal space to the right of the sternum , 
the pulmonary area at the third mtcrspace on the left border 
of the sternum , the mitral area roughlj corresponding with 
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the region of the apex beat and a httle internal to it , and the 
Incuspid area at the sixth right costostornal junction and lower 
end of the sternum Over th(»e areas are best heard the 
normal sounds ongmatmg at tbo corresponding valvular orifices 
In the majonty of normal subjects the only sounds heard 
over the precordnun are the first and second heart sounds 
In a fair percentage of iiersons however, m whom there is 
no discoverable disease of heart or lungs other sounds may 
be occasionally heard Among these are blowmg sounds or 
murmurs varymg m intensity, heard best at one or other area 
and always sjntohc in time They may vary with posture 
and the respiratory movements, or disappear and reappear for 
no obvious cause They arc often described as cardio respiratory 
murmurs The first or second soimd may ho reduplicated 
"Whenever such additional sounds are heard, they should 
suggest a specially careful examination of the cardio vascular 
system for evidence of disease but should not m themselves 
be tahen to mdicato a structural change 

If the stethoscope be placed over a large superficial artery 
nothing IS heard ^ess the vessel be compressed when an 
intermittent blowmg sound simultaneous with the pulse is 
audible Such a murmur is sometimes encountered during 
auscultation below the outer end of the clavicles and is obviously 
of no pathological significance 

Normal Sensahons referred to the Prewrdtum — ^The majonty 
of persoM are not conscious of their heart beat, except some 
times after exercise, when the physiological response to effort 
IS present Those -of a liighly excitable temperament or 
emotional instabihty may be abnormally conscious of their 
thoracic and abdominal viscera, the heart particularly, although 
a careful examination reveals no evidence of orgamc disease 
In such subjects rapid heart action and palpitations are to be 
regarded os of nervous ongm and not as signs of a diseased 
heart 


PHYSICAL SIGNS SUGGESTING CAEDIAC 
DISEASE 

Unfortunately, specifio structural changes do not alwa^'S 
lead to specific physical signs tlmt would render diagnosis 
a straightforward and simple matter , mdeed conspicuous 
anatomical changes may occur ivithout giving rise to specific 
physical signs, and be discovered only at autopsy In general, 
however, it may be said that the presence of certam well 
recognised physical signs is not onlj |)athognomonic of cardiac 
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damage but signals damage of a definite character The most 
important of these is cardiac enlargement 

Enlargement of the Heart — The most certain indication of 
orgamc heart disease is cardiac enlargement This os true 
whether the mcrease m size la due to hypertrophy or dilatation 
Cardiac enlargement known to have been of rapid onset and 
short duration snggests dilatation perhaps comphcated by a 
pericardial effusion Persistent enlargement present for several 
months suggests that hypertrophy is probably a factor In 
a heart known to have fieen enlar^d for many months but 
more or less stationary in size, it is not possible to assess how 
much of the enlargement is due to hypertrophj and hon much 
to dilatation Nor is it of prt^ostic import to differentiate 
between them All that is necessary is to remember that 
uhih all diseased hearts are not enlarged yet all unquestiombhj 
enlarged hearts are diseased So dogmatic a statement as tlus 
raises the question whether there is m the case of the heart, 
no such process as a purely physiological hypertrophy m 
response to mcreased work over a considerable penod such 
for example as occure without any evidence of disease m one 
kidney after the other is removed From available data the 
conclusion seems inevitable that enlargement of the organ that 
can be detected climcally is never to be regarded as of a 
physiological or healthy origin Healthj men who have hved 
physically strenuous hves such os athletes and manuil 
labourers do not show cUmbal cardiac enlargement m the 
absence of coincident disorder referable to the cardio 
vascular or renal systems though there may be a shght m 
crease in the weight of the heart Insurance statistics aLo 
show that the expectation of life is diminished m iiersons with 
enlarged hearts and no other signs or ^^miptoms of disease 
Me mij thus conclude tliat cliromc enlargement is the 
result of chrome disease whether progressive or arrested 
and that acute enlargement lienlds an acute condition u Iiethcr 
due to fatigue anaimia or inflammation of the mjocartlmm 
Precordial Thnlls and Cardiac Murmurs — a thrill is 
meant a vibration of the thoracic wall felt er the cardiac area 
and comimmicated to the band during palliation It is ahiaj-s 
accompamed by a murmur though the comerse is not true 
Murmurs mav be high jiitched and bloumg or low 

pitched and rumhbng and sometimes ma% Im\e a mti ical 
qualitj They occur at nnj penod of tlie cardiac cj cle They 
may precede lead up to or follow the usual heart sound or 
replace one or other of tbe^o entirely IJiej maj be loud and 
reidil} audible distant and faint or a in in intensity 
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The Bigiuficance of a cardiac murmur is often h difficult 
problem As a general pnnciple ifc may be said that aU dia 
stolic murmurs indicate oi^ganic disease Systolic murmurs 
on the contrary do not neccasanly imply any pathological 
condition To reach a decision as to the significance of a 
systolic murmur it is necessary to take into account many 
factors, such as the ago of the patient the possibility of 
congenital heart disease, liis record as regards previous 
diseases, particularly rheumatic fever and syphilis and any 
otlier abnormal physical signs found in the examination 
of the heart Provided the patient is under middle age, has 
no history of rheumatic fever or syphihs has a good exercise 
tolerance and displays no other physical signs of cardiac 
disease it is generally safe to assume that a sjstohc murmur, 
whatever its site or distribution is of no pathological sigmfi 
cance It is not uncommon to find at autopsy no structural 
abnormality of the heart or groat vessels when during life a 
loud sjstoho murmur lias been present 

Systolic murmurs may alter in character or intensity with 
change in posture and with different phases of respiration 
Such murmurs are often tenned cardio respiratory and are 
of no pathological stgmficanco Sometimes in diseases affecting 
the lung, sudi as pneumonia, abnormal sounds synchronous 
with cardiac systole may be heard These arc described as 
osocardiil murmurs or sometimes as pleuro pericardial friction 
sounds They have no special sigmficance 

Apart from the sj stolic murmurs so often heard m appor 
ently normal hearts, particularly when the pulse rate is high 
they are heard also in the following conditions ■ — 

1 Cardiac enlargement acute or chrome 

2 Valvular disease, acqiured or congenital, and patent 

ductus arteriosus 

3 Dilatation of the aorta or aneurysm 

4 Atheromatous changes in tho values 

5 Hyperthyroidism 

G Ancemia 

7 Convalescence from acute infections 

A systolic murmur devdopng in the course of rheumatic 
fever may bo the first sign of a mitral endocarditis Where 
there is underlying structural alteration in the lieart or great 
vessels, syatohe murmurs are usually unmfluonced by posture 
and the respiratory phase The association of a thnll with 
a murmur is usually indicative of oigamc change 
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It IS Important to realise that auscultatoiy findings form 
only part of the evidence on which a particular diagnosis is 
based The entire clinical picture is the only safe basis on 
which to found the final conclusion aetiology being always of 
extreme importance The types of murmur associated with 
lesions 0 ^ individual valv^ are discussed in the section deahng 
with chrome valvular disease {tide p 529) 


DISTURBANCES OF RATE AND RHYTHM 

When the heart is beatmg normallj , the stimulus mitiating 
contraction arises m the S A node A contraction may, 
however, follow a stimulus originating elsewhere in the 
myocardium and such a beat is often spoken of as ectopic 
m ongm 

The rate of ongm of normal stimuh ansmg m the S A node 
13 under the influence of the vagus nerve, vagal etimulatioa 
leading to slowing Stimulation of the sympathetic accelerates 
the heart rate, but its action is incompletely tmdersiood 
Ectopic foci may east anywhere m the heart muscle, and give 
nse to isolated beats, or to a senes of rc'gular beats for varying 
penods of time Particularly is this the case when there is 
active disease The passage of an excitatory impulse, wherever 
it may arise may be mterrupted m its course by so-called 
‘ block ” m tho junctional tissues, or by meeting a portion of 
muscle still m the refractory state These simple prmciples 
form the basis of our knowledge of irregulanties of the heart 
beat Before descnbmg m detail the commoner irregulanties a 
bnef account of the instrumental means employed for their 
exact anal} sis will be given 

The Polygraph — ^This instrument records simultaneously 
the radial pulse and the venous and artenal pulsations at the 
base of the neck Tho pressure in the jugular veins is closel} 
related to the pressures in the right auncle, and that in the 
carotids to the pressures m the left ventncle At the present 
time the polj graph has been almost completely replaced by 
the electrocardiograph 

The Electrocardiograph — ^Emthoven, m 1903, devised an 
extremely sensitive galvanometer on the prmciplo of a fine 
metal plated quartz fibre or string ” {2p m diameter) 
suspended in a powerful magnetic field Movements of the 
fibre are magnified many hundreds of tunes and photographed 
on a moving film or plate The position of the string at a 
particular instant la related to the current flowing through it 
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at that time It has long been kno^tTi that muscular con 
tractions are associated \rith variations in electrical potential 
Emthoven devised his instrument to utilise tins fact By 
connecting the fibre to tno pointa on the body surface it is 
possible to obtain %vell marked deflections of the stnng 
■with each contraction 
of the heart Moreover 
the form of the deflec 
tion or oloctrocardio 
gram as it is called is 
closely related to the 
course of the excitatory 
process in the m 3 ocar 
dium This matrument 
is in extensive use 
it seldom affords much 
information of value in 
valvular disease but is 
decisive in the cluci 
dation of obscure ar 
rhythmias In suspected 
myocardial disease in 
elderly patients and in 
all cases of thoracic 
pam the electrocardio 
graphic findings are 
important A brief 
descnption of electro 
cardiograpbic findmgs 
•will be appended in 
electrocardiogram is shoum in Fig fi 

The small deflection P is associated mth the excitation 
of the auricles and the deflections Q R S and T with excita 
tion of the rentneles Tho interval between the beginning 
of P and the summit of R is regarded as the time taken for 
tho wave of excitation to travel from the S A node to tho 
ventncular muscle This PB interval is related to tho con 
ducting capacity of the junctional tissues and m tho normal 
heart does not exceed 0 20 sec Electrocardiography has 
grown to be almist a separate braneli of the study of heart 
disease and an enormous literature has accumulated For 
ordinarj chnical worl Emthoven adopted tho leads Right 
Arm — Left Arm=]ead I Bight Arm — ^Left Leg=Iead II 
Left Arm — ^Loft Leg=lead III These leads are nov m 
general use 



Fio 8 — Electrocardiograros from the Three 
Le&da ID a Dormnf mljeet (o lUustrafe the 
change in the ty|c ©f curve •nth change of lead 
Note that It b tallest m I<cad 11 

IFnn Ct nieat El4ft Dea i etnphti 
6v S n<muu Ltu! I ) 

the followmg sections A nonnal 
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Recentlj an effort has been made to explore the electrical 
field round tho heart b3 contacts placed close to this organ, 
and a new lead, sb called Lead W , is coming into use In this 
one contact is placed on the chest wall just out*? de the position 
of tlie apex beat and the other is on the nght arm (Lead 1\ 11) 
or left leg (Lead IV F), USCIAU3 tho latter This lead has on!) 
reccntl3 been standardised, and thongh it is certaml3 of value 
m rcfccarcli and sometimes proendes conclusive evidence of 
coronarv infarction or pulmonar3 embolism ^slicro tho other 
leads fad to do so it is still uncertain if this happens frequcnlK 
enough to ]ustif3' tho extra complications of its routine use for 
clinical purposes 

Tachycabdea. and Beadycardia 

B}* tach3*eardia is meant a conspicuous increase m llic 
heart rate with or without disturbance of rh3'thm It maa 
continue for long periods or ina5 be hnnted in duration to 
a few hours or even a few seconds 

A simple tachycardia is present when tho stimulus pro- 
duction m the S A node is increased m frequency above tlio 
normal rate for the individual m question, and when it is not 
characterised by an abrupt onset and an equally abrupt 
ce^ation The latter characteristics define a special form of 
irrcguhnt3 of rh3’thra to be desenbed later, namel}’, jx>roxi/*nu!l 
tach3cardia Simple tachacanha is the pliysiological rcsponRC 
to exercise, excitement fear, and emotion It also commonh 
accompanies an3 of tho following conditions (I) P3iexn, 
when the pulse rote uicrea'jes roughl3 by 10 for c\cry 1* 1' 
n«o m temperature (2) comaleaccnce from dchiUtaling 
disonlcrs , (3) nn-enua , (4) disease of the heart mu-^clc . 
(5) h3iierthyroidi«m (0) h3'stcna tho mcnopauso , (7) png 
nanc3 , (8) intoxication with drugs sucli as alcohol, tobacco, 
atropine, and th3Toid extract 

Simple tachycardia is a 53'niptom of some undcrljing 
condition, and disappears when this is removed It seldom 
oxceeils 130 beats per minute for long , when it does so, tho 
heart’s action ma3 become 8enoual3 embarrassed and this 
leads to distressing 83Tnptoma In simple tachj earths tho 
pulse rate 13 influenced b3r changes in posture , it is also 
increased 1)3 tho action of atropino on tho aogal ncr\c endings 
On the other hand, in jiaroxysmal taclncardia, or tliat due to 
flutter of tho auricles, vanations m posture and administnilion 
of atropine are w ithout effect on tho pulse rate In tho con 
dition known as the effort ^ndromc ” {vide p 50')! the 
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tochycardja is simple in typo, but may ba complicated by 
extra systoles In early phthisis prolonged tachycardia may 
he one of the earliest physical signs In aciito rheumatic 
infections, persistent tachycardia may be the only sign of a 
seiious cardiac involvement nccessitatmg prolonged rest in 
bed until the pulse rate has returned to noimal 

In simple tach)caidia the electrocardiograph reveals normal 
auricular and ventnoular complexes mth, if anything, a 
shortemng of the P R interval 

Bradycardia — ^Ile irt rates below 70 are common both in 
he^lth and disease A heart rate of 40 or below is, however, 
suggestive of some degree of heart block {vide p 607) Rates 
between 40 and GO are often encountered m young healthy 
athletes, during convalescence from acute illness during and 
after jaundice, in conditions in\olv3ng cerebral compression 
and in 2 to 1 heart block 

Abnormally low pulse rates due to non transmission of 
the ventricular beat to the wnat, as in digitahs poisoning 
with pulsus bigeminus {vide p 714), do not constitute true 
bradycardia 

Soros Abbhytiimia 

In a certain number of young adults, and very commonly 
in chddren the pulse rate shows ponodio waxing and wamng 
Tiieso vnnations are related to the respiratory movements, 
the rate increasing during inspiration and sloiving during 
expiration This relationship may often be demonstrated by 
the request to breathe deeply This so called sinus arrhythmia 
IS duo to changes in the rate of origin of impulses m the 
S A node and is under vagal control It is presumably n refiox 
from the vagal tdiimnations in tho lungs Durmg convalescence 
after fevers it is often specially noticeable PiUse irregularity 
obviously related to the respiratory movement js without 
pathological significance 

Other Sinti3 Irregularthes — ’In some people tho heart 
rate vanes under vagfd influence without relation to the 
rospipitory movements A common example of this condition 
13 tho ordmary syncopal attack or * fainting fit ” m apparently 
healthy individuals, when the heart rate may drop to 60 and 
IS aecom^med by a sudden fall in blood pressure The con- 
dition 18 specially common m i^isons showmg the “effort 
syndrome ” Sometimes the feeling of sudden faintness may 
develop into actual loss of consciousness All sinus irregu- 
Innties disappear under the influence of atropine, o:^crci50, 
amyl nitiito, and fever 
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Estra systoles 

When the heart contracts following an impulse arising 
outside the S A node the contraction is described as an extra 
systole or premature beat These may thus onginato in the 
muscle of either auricles or aentncles and are described as 
auricular or ventricular extra systoles They maa occur singU 
and at long intervals scattered frequently throughout an 
othennse regular rhythm in runs of twos and threes or as m 
paroxjsmal tachycardia iii a contmuous stream jier^i&ting 
for a considerable period A ventricular extra sy&tole is 
followed b} prolonged compensatorj pause as the ventncio 
IS refractory to the next impuHe transmitted from the auricle 
V ith an auricular extra systole this pause does not occur as 
the following impnlse from the S A node is sufficiently delayed 
to allow the ventncle to pass out of its refractory penod 
Examples of auncular and ventricular extra sj stoles are 
shown m Figs 0 10 and 11 When extra systoles altcniato 
with normal beats they give nso to the so called pulsus 
higeminus a rhythm characteristic of digitalis poisoning 

Extra 6}stoles occur at all ages and under all conditions 
but their incidence is greatest after fifty jears of age Tliej 
may be present without any evidence of myocardi^ disease 
When the heart is diseased liowever thej tend to be frequent 
Tlioy ore associated with tho excessive use of tobacco and will 
sometimes cease on omission of the drug By themselves t e 
unaccompanied ba cardiac enlargement degenerated arteries 
tachycardia valvular disease or other signs and symptoms 
suggesting myocarditis they are ivithout sigmficance If 
they occur after or dunng an attack of chorea or rheumatic 
fever or if present along with other and definite evidence of 
cardiac damage they may be regarded as almost certamlv 
allied in some wa> to an underlying inflammation Not 
uncommonly they constitute the oiUy chmeal wammg of an 
active process mvadmg the myocardium For example the 
pel istence of extra systoles following an attack of scarlet 
difObtlAaniw? jnfertJOTi alwwiJd suggest- .g jsreOnriga 
tion of convalescence until the premature beats are absent or 
relatively infrequent 

Extra systoles are recogmsed cluucally either by ausculta 
tion or by palpation of the radial pulse They produce 
irregularity in the pulse both in volume and m rate VTicn 
very frequent the irregularity may simulate closely the type 
of pulse met with dunng auricular fibrillation or flutter of 
the nuncles The rate is important in this connection In 
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heart rates of over 120 per nunuto extra sjstoles aro rare 
whereas m fibnllatjoii and flutter the irregulanty persists »hen 
the pulse is raised above 120 This fact provides a simple 
chmcal method of distinguishing between extra systoles and 
fibrillation or flutter , mild exercise sufficient to increase the 
heart rate to 120, will usually abohsh the irregularity when 


^ ~j 


Pio a — liCad n Aur culat Extra a^tolas aruiog near the Smo aone lar No lo 
T» th hardier any compensatory pause The Fxtrs- systoles cecur each th rd beat 
gixi^ Pulsus Trigeminus 

bv Dr Staur et CampbtS ) 



PjC 10 — ^Lead II Anneukr Extra systoles aming in the AuneJe some tray lioa 
the Smo auricular Node and spreading backvards through the Anncle aa ahowa 
by the mserted P waset with each premature beat 
^ {FnrnSd'O bv Df Mavnt* CarnpUU.) 



Fio 11 — ^Lead H VcntncularEitrasystelesansingaitcreaohnormall eat giving 
Pulsufl Bigemums In Figs 9 and 10 the premat re ventneular beats have tl o 
same form as the normal beats because the imp Ise has spread don's the A ^ bundle 
in the normal way With Ventneular Extra systoles th e w not the case 

IFwnXOO buDrilauT aCamvbfU) 

extra systoles are roponsible but as the heart rate falls again 
the irregulanty may be intensified In cases of fibnllation or 
flutter exercise will aggravate ratter than abolish tho iiregu 
lanty In persons predisposed to premature beats fatigue 
tends to Increase their frequency particularly during the 
period of slow pulse and b^ly fatigue following excessive 
exertion If extra systoles occur during tachj cardia thcj are 
an indication of toxic myocarditis 







501 DISEASES OF THE CARDIOVASCULAR S^STEil 

The character of the heart sounds dunng an cxtra-siatolo 
depend on the prcci'so point dunng diastolc-at uhich the 
extra beat occurs Should it, for example, occur -nhen the 
^ent^clc6 ore coraparativeh empij, the pulmonan and aortic 
val\<s may not open and conscquentiv there uiU bo onlv a 
, first sound and no second sound to accompanv the extra beat 
nor will there bo anj associated pulse nave at the imst 
Frequent extra sx’stolca maj thus give nso to a deficiency in 
the pulse rate as compared with the ventricular rate in the 
same way as dunng fibrillation It should bo borne in mind 
that auncular fibrillation is occaaionallv preceded by frequent 
extra systoles for a considerable penod 

Extra systoles do not give nso to any special symptoms 
and ma\ pass unnoticed by the patient In nervous indmduab 
hoaever anxiety may result fiom the sensation of a thump ’ 
or shock ’ m the chest that is occasionally felt to follow a 
premature beat Lormal individuals when resting qmeth 
mn> sometimes bo conscious of an isolated extra systole 
When honover, they occur m paroxysms which frequently 
recur or continue for long penods distress may bo marked 


PABOXySUAL TACirVCA£DIA 

This term is applied to tachycardia of limited duration 
charactensed by an abrupt onset and an equally abrupt cessa 
tion It IS due to a regular sequence of impuLes arising m 
an ectopic focus in the heart muscle such a focus ma\ bo in 
the auricles A ^ node or ventricles In the two former the 
condition is known as auncular or nodal paroxysmal tachj 
cardia in the last ns vciUncular paroxysmal tadiycardia In 
all the tachy cardia I'l really a scries of extra s\ stoles 

SItiology — Paroxysmil tadivcardia of auncular or nodal 
ongia is relatnely common In a largo senes studied recently 
more than half occurred in otherwise healthy jicrsons without 
demonstrable c\udcncc of cardiac distress In many it was 
still true that the heart appeared normal after the paroxysms 
had been present for twenty to forty years E\cn where there 
was heart disease the patients often did well for long penotL 
Pnroxy smal ventricular tachy cardia on tlio other hand occurs 
chiefly in association with conge, live failure or coronaiv 
occlusion i»mctmic.s it may be I rought about by excessive 
doses of digitalis llic prognosis is gcncralK more «cnous 
even apart from the as.<ociated heart di ease 1 ortunately 
it Is much Ic^s common, and the p.i(icnt with it is generally 
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nhcady undei observation because of the condition of the 
heart The following description refers only to the more 
common disorder, namely, tlio nuncnlar and nodal tjpo 
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TontnouUr TacKjcarla i-Mo 203 (aimculAr activity hidden), fiom ^ man Tnth 
myo Ardia( Trscuig A normat rhythm B, ventneaUr tAchyonrdin 


Symptomatology. — The heart rate durmg a paroxysm 
remains remarAably steady at a given JoveJ for a given 
individual The rates commonly vary between 160 and 200, 
but may exceptionally bo as low as 140 or as high as 240 The 
ventricles beat at the same rate as the auricles The pulse rate 
diinng a paroxysm is uninfluenced by changes m posture An 
attack may bo associated \ntb no unpleasant sensations bevond 
a fluttenng in the chest or throat or it may give nso to profound 
distioss, including pun over the piccordmm, a feeling of fullness 
and distension in tho abdomen, flatulent dj spepsia, nausea and 
oven \omiting, great fatigue and attacUs of f^aintmg In 
prolonged attacks the patient becomes cyanosed, and in due 
course all the signs of severe congestive failure may develop 
The seventy of symptoms depends on tho degree to which the 
blood pressure falls and tho extent of cardiac dilatation 

Paroxysms may occur at long intervals of months or jears, 
or may recur at intervals of days or houi^ An attack may 
last from a fen seconds to ten days In a recent investigation 
the usual duration of tho paroxjams more often hours 
than days, but one third of the patients had paroxj sms lasting 
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mor? than a day, 10 per <»nt rarely, 10 per cent often, and 
10 per cent habitually They may come on without warning 
at any tune, or be precipitated by a heavy meal, excitement 
or other tnvial event A paroxysm ceases abruptly either 
spontaneously or following change of jiosiUon of the bodv, 
placmg the head between the knees, pressmg on the eyeballs, 
holding the breath under pressure, or the act of vomiting 
Lewis states that deep pressure below the angle of the jaw over 
one or other of the carotid arteries, when mamtamed for 10 to 
20 sec , sometimes stops an attack through a reflex of the 
carotid smus Many tricks of sudden movement (c ^ , bending 
down to open a low drawer) may stop an attack , perhaps 
a forced expiration with a closed glottis after a deep inspiration 
is the most generally successful No measure proves equally 
efficient m every case, though the same measure is often 
successful m an individual patient >> 

The more frequent and prolonged the attacks, the worse 
the anxiety and distre&s , a paroxysm lastmg more than a few 
days usually results m severe prostration Lf during the free 
periods, the cardio vascular system is apparently goimd and the 
exercise tolerance high and provided the parox^'sm:) are short 
and infrequent, the prognosis remains good With evidence of 
myocardial damage during normal rhy&m such as generahsed 
arteriosclerosis cardiac enlargement valvular di^eaie and 
frequent prostratmg attacks, the outlook is poor For though 
sudden death m an attack is a rare event, frequent attacks 
superimposed upon an already damaged m;>ocardmm must 
surely increase the rat-e of myocardial deterioration 

Treatment — When the paroxyun occurs m a patient who 
IS otherwise healthy, one of the simple procedures described 
above maj sometimes suffice to terminate it 

Paroxysmal tachycardia is a symptom rather than a disease 
In a mmont} of patients chiefly with ventricular paroM’snial 
tachjcardia it accompanies serious heart disease and the 
prognosis then is grave In most patients paroxysmal tachy 
cardia is not m iteelf of any gra\e significance It is due to 
reflex causes more often than to any primary change in the 
heart muscle This apphes not only to the majority whoso 
hearts are otherwise normal but to most of those with rheumatic 
heart disease and to some with other myocardial disease In 
some of the rheumatic case& and leas often in others, paroxy sms 
of fibrillation may alternate with or replace paroxvsms of 
tachycardia In the rheumatic coses established fibrillation 
then becomes a possibiLty in tho near future 

The prognosis of paroxysmal tachycardia as regards life 
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IS tliereforo excellent, unless it is of the rare ventricular typo, 
unless appeanng relatively late in life and as the first indica 
tion of disease of the coronary arteries, or unless before the 
paroxysms have started there is already senous heart disease 

During an attack rest should generally bo advised, but rest 
in bod IS not needed unless special symptoms, or the condition 
of the heart at other tunes, make it advisable If an attack 
persists towards evomng, bod, with a sedative or hypnotic, 
will generally load to its arrest Qmnidine, 5 gr, repeated if 
necessary m two hours, is probably the most useful medicinal 
treatment The cessation of attacks after digitalis has often 
been reported, bub it is doubtful if it is effective and generally 
it should not be given unless indicated by the state of the 
heart apart from the paroxysms, or by the development of 
failure in a long attack Of newer remeies mechol} 1 (acetyl jS 
methyl chohne), 15 ragm intr imuscularly or intravenously, is 
sometimes successful, but is unpleasant So far prostigmin, 
0 5 mgm subcutaneously, lias seemed more effective and 
harmless to use, but it is early to decide its special indications 
and hnutations Slotpbine is not desirable m ordinary recurrent 
attacks 

After the parosj-sm the most important question is to 
determine the condition of the heart If thorough ezanunation 
}usiifies it, reassurance about the nature of the attacks is often 
all that IS called for, and this alone will sometimes greatly 
diminish their incidence The general regulation of the 
patient’s life regards food, work, and exercise must next 
bo attended to, and m many cases a sedative, such as bromide 
uoU be all else that is needed If, in spite of this, the attacks 
are frequent and trouhlosomo, regular administration of quini 
dme for a time 3 to 5 gr 1 1 d , will often succeed 

Differential Diagnosis — ^A regular pulse rate of ICO or over, 
paroxjsmal m character, is nearly always an indication of 
paroxjsmal tachycardia In auncular flutter and fibnUation 
the pulse rate is usually lower, and m the case of fibrillation 
there is in addition a striking irregularity In doubtful cases 
an electrocardiogram is decisive 

Heart Block 

In heart block the power of the <x)nductms tissues to 
transmit impulses is impaired Thus there may be a delay 
in the passage of the impnlse from auricles to ventricles , or, 
if the block IS more severe, onI% a fraction of the auricular 
contractions reach the ventnculai muscle , in complete block 
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no Buncnlar beats reach the \entncles, and auricles and 
ventncles beat independently The electrocardiograph levoaU 
minor degrees of block •ahich may bo clmicallj unrecognisable , 
m such ca«e3 a prolongation of the P R interval beyond the 
normal limits (0 20 sec ) is the diagnostic feature 

Heart block is invariably associated mth damage to the 
auriculo \cntncular bundle In young patients the cause is 
usually a rheumatic or diphtheritic mflammation, or, less 
commonly , an attack of tonsilhtis but a few instances of heart 
block of congemtal origin have been described In clderh 
persons it is due to some form of chrome myocarditis, most 
often with atherosclerosis In both groups autopsy re\e'il3 
lesions m the junctional tissues, m elderly persons particularly, 
the bundle mav bo found to be sclero^, calcified, inter 
rupted by a gumma or neoplasm, or otherwi>*o involvotl in 
some gross lesion 

In shght degrees of block isolated auncular beats may 
fail to stimulate the \ entncles, thus giving nso to the so called 
" dropped beat ’ This must bo distinguislied from an extra 
systole, in which condition there may be no piiLo at the wnst, 
although the \entricIo contracts In pulsus bigcmmus alternate 
extra systoles fail to come through to the pulse at the wrist 
The condition is often due to digitalis poisoning and is 
frequently mistaken for the imich more serious conihtion of 
heart block 

^Vhen alternate auricular contractions are followed by 
ventricular responses, wo speak of a 2 1 block Tlus con 
dition IS suggested clmically when the puLc rate is observctl 
suddenly to become halved or doubled 2 I block is an 
unstable rhy'thm, readily disappearing under the mfluonce 
of excitement mild exercise, and certain drugs Jt is some 
times met with m hyperthyroidism The precedmg examples 
are known os partial block, for the ventricles are not com 
plotely cut off from the auricles In complete block the two 
sets of chambers beat mdependently , tbo ventricles contracting 
at their own characteristic rot© of below -10 When the 
lisait rate is persistently below 35, vt a almost certam that 
complete dissociation has occurred In complete block the 
pul«o 13 regular, of good volume, and unaffected by posture 
exercise, or drugs i^uencing the heart rate, such as amyl 
nitnto and atropme Famt muffled sounds representing the 
auncular beats may be heard in the prolonged diastole, and 
when ventricles and auricles beat synchronously an unusually 
loud first sound is heard In the same way when auncular 
systole falls near the first or second soimds, reduphcation or 
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accentuation of cither of these may be heard The electro 
cardiogram (Fig 13} shows clearly the complete dissociation 
between P (auricular) and Q, R, S, T (ventricular) complexes 
Smce heart block is merely one sequel to a widespread 
lesion, the symptoms m such cases are those of a progressive 
myocardial disorder Although there are many instances on 
record where patients with complete block have carried on a 
useful life for many years without unpleasant symptoms. 



Tjo 13 — A Curve ol Complete Heart Block or Dissocution of the Auti uUr 
and VentijcuUrllhfthin*. Tko aunclea an 1 (be ventncle^are boating re^uhrl/ 
but at the independent mtos of 7S and lit respectively 

(Fren Oliafcol Eltciroatrdiotrajihi/ bv Sir TAeniOf Iticlt ) 

the prognosis is usually poor It is not the heart block that 
destroys the patient hut the inevitable cardiac failure 
eventually resulting from the concomitant myocardial damage 
and the grave risks arising irom Stokes Adams attacks 

Stokes-Adams Syndrome — It occasionally happens, and 
especially during the traneitionnl stage between partial and 
complete block, that the ventricles fail to beat for a considerable 
period or contract at rates (below 10 per minute) insufficient 
to maintam an adequate cerebral circulation Syncopal 
nttaclcs preceded by dizzmcss ensue, or, when there is prolonged 
diastole, transient unconscioasness and convulsions Sometimes 
sudden death occurs Such attacks are to be distingiusbod from 
major epilepsy, which they may closely resemble they are, 
however, very much shorter m duration The cliaracteristic 
slow pulse should settle the diagnosis 

The treatment of heart block, whether partial, complete, or 
complicated by Stokes Adorns attacks, calls for no special 
measures beyond those required for chronic heart disease 
{vtde p 553) AcirenaUn (6 to 10 m of a I in 1,000 soln 
hypodermically), ephednne (i gr t d s ) and perhaps banum 
clilorido (^ to 1 gr t d s ) are said, however, to prevent attacks 

Aubioulab Flutter 

Anricular ■flutter is a condition in which the auricles beat 
at a much increased rate m a highly abnormal manner 
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Lewis concludes from his experimental work that in flutter 
“ the contraction wave follows a circular and never ending 
path m the auncle, the complete circuits bemg accurate!! 
repeated usually from 260 320 times per mmute m different 
subjects ” The diagnosis is difficult on clinical oxaminatioti 
alone, but may be suspected when a rapid heart rate persists 
at an extremely regular rate for longer than would bo expected 
with paroxysmal tachycardia, or alien the heart appears fast 
and regular at one moment and completely irregular a moment 
later An electrocardiogram shows the increase in the rate 
of the auricular contractions by the presence of an increased 
number of P waves In flutter, the ventncles rarely contract 
at the same rate as the auricles, and it is usual to And some 
degree of heart block reducing the ventncular rate to some 
simple fraction of the auricular, such as 1 2, or, less commonh , 
1 4 In about one third of tlie cases the degree of heart block 
13 frequently changing and the lioart rate is then irregular 
and IS very hard to distinguish from auricular fibnllation 

Nothing is known of the underlying cause Flutter mav 
occur at any age, but is most commo^y observed durmg or 
after middle life The usual letiological factors are a rheumatic 
history, syphilis of the cardio vascular system, septic foa m 
the alimentary or urmary tracts, persistent high blood pressure 
with or without renal disease or atheroma of the coronary 
arteries almost invariably there is other evidence of m^o 
cardial involvement such as a low exercise tolerance, murmurs, 
and cardiac enlargement 

Symptoms and Diagnosis — ^Auricular flutter occurs m 
paroxjsms, or may persist for hfe unless it change to fibnllation 
under the influence of digitahs The symptoms of paroxysmal 
flutter and paroxysmal tichicardia are verj similar The 
\entncular rate m flutter is seldom as rapid ns in ptroxjomal 
tachjcardia and is usually between 130 and ICO Vlicn the 
patient is at rest it raaj fall conspicuously nml become noticeibU 
irrefruhr 

Occasionally instances of persistent flutter show httle dis 
comfort but tlus IS rare Patients with a poor exercise tolerance 
durmg normal rhythm arc much upset by the onset of flutter 
and evidence of rapid congestive failure may arise When 
ever the ventncles take on the full auncuHr rate, a rare event 
profound distress or even imconsciou<!ness ma^ supervene 

Prognosis and Treatment — The prognosis, as in almost all 
cardiac disorders depends on the condition of the myocardium 
The presence of artenosclerosb valvular disease, high blood 
prcosure, and other complications sucb as neplmtu or anaunia, 
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must all be taken mto account Treatment should be directed 
towards miniimsmg the work of the heart The drug of 
choice 13 digitalis, to winch properly administered, there are 
no contramdications Under its influence, the flutter may 
contmue without change, or give way to fibrillation On 
omittmg the drug, the fibrillation may cease and be replaced 
by normal rhythm IVlien the flutter persists, digitalis slows 
the pulse with marked benefit If digitalis fails to restore 
normal rliythm and if the case is otherwise suitable (see p 515) 
qumidmo should he tried and may be effective If congestive 
failure is present, the patient must, of course, bo confined to 
bed and suitable measures employed 

Auricular rinniLLATioN 

With the exception of extra systoles auricular fibnllation 
IS the most common of the arrhythnnas and it is by far the 
most important It is a condition in which there is no syn 
chronised and orderly contraction of the auncular muscle 
Individual groups of muscle fibres contract intermittently 
frequently, and independently Lewis ascribes the condition 
to a u ave of contraction coursing contmuously, and by different 
paths, round the auricle at a rate of over 400 cycles per mmute 
thus differing only in degree from the alhed condition of flutter 
The fibnllatmg auricles dilate and do not contribute to the 
passage of blood mto the ventncles This dilatation occasion 
ally leads to mtra auncular clottmg, with grave danger of 
embolism Should a clot become detached from the right 
auncle, a branch of the pulmonary artery may become blocked 
and cause sudden death or infarction of the lung (vide p 587) 
Emboli from tlie left aundo lodge m the arterial system, not 
uncommonly m the bram Disasters of this kind are especially 
liable when fibrillation suddenly gives way to normal mechanism 
the first forcible contraction of the aunclcs dislodgmg a 
portion of the clot (see also Ckmtramdications to Qumidmo, 
p 515) 

The junctional tissues fail to transmit to the ventricle 
the great majority of the auncular impulses , only a firaction 
are effective m produemg ventncular contractions which occur 
at irregular mtervals It is assumed that m all cases of flbnlla 
tion there is some degree of heart block, and it is by mcreasmg 
this block that digitalis produces its beneficial effect in slowing 
the ventricular rate 

aihology — Auricular fibnllation, whether paroxysmal or 
permanent, may be a feature of almost any form of heart 
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disease. Before middle age its incidence is greatest as a sequel 
of rhentnalie carditis, and it is particularly common in patients 
tt-ith mitral stenosis. Rarely seen before sixteen years of age, 
its incidence rises with a^, and when congestire failure occurs 
in the subjects' of rheumatic heart disease, fibrillation is exces- 
sively common. In later life, however, it is a common com- 
plication of any form of myocardial insufficiencj’’, particularly 
that duo to the fibroid and fatty changes a^ociated with 
generalised arteriosclerosis, chronic nephritis, and disease of 
the cororaiy vessels. Hyperthyroidism is a particularly 
important factor in the causation of fibrillation, and should 
be suspected in all imexplained cases after middle age. In a 
small percentage of cases paroxysmal fibrillation may occur 
without obvious cause. 

Diagnosis and Symptoms. — HbrilJation may be either 
paroxysmal or permanent. Paroxysmal attacks seldom persist 
for more than three or four daj^, and the longer the individual 
attacks last, the greater the probability of fibrillation becoming 
permanently established. As a general rule, on attack contmu- 
ing for a n'eek is likely to continue indefinitely unless terminated 
by quinidine. Rarely in acute infections such as pneumonia 
or cystitis there may be an isolated paroxysm of fibrillation, 
whi(^ is usually of short duration. 

The onset of fibrillation is sometimes preceded by Sequent 
extra-8j*8toIes, and a careful watch is necessary to detect the 
change over one arrhythmia to the other. The important 
and characteristic feature of this condition is the complete 
irregularity of the puke both in volume and rhjrthm. This 
irregularity is usually detected with ease, except when the 
pulse-rate is imusually low and the heart beats evenly spaced. 
When the pulse is both rapid and irregular, fibrillation should 
always be suspected. When it supervenes in a heart with 
mitral stenosis, the typical crescendo presystolie murmur in 
the majority of cases disappears, and a low-pitched rumbling 
diastolic murmur remains to indicato the stenosis. Since the 
aunefea do not conrtfdute to the bfood flow mto the ventffetef, 
the ventricular output is related to the length of the diastolic 
pause. After a particularly short diastole there may bo in- 
sufficient blood in the left ventricle to produce a puke in the 
radial artery, hence the characteristic pulse deficit, i.e., the 
difference between the pulse-rate at the wrkt and the heart 
rate as counted over the preeordium. The electrocardiogram 
displays no recognisable P wav^, and the Q, R, S wavc.s arc 
unequally spaced (see Fig. 14). 

As in all cardiac disease, the symptoms depend raainij’ on 
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tho efficiency of the in5'ocardium, which is inuch reduced by 
an excessive rate due to Hbrillntion of the auricles. Patients 
wth fibrillation and a normal pulse-rate may remain in fairly 
good health for a long time, oven up to ten or more j^ears, and 
it fs only M’hen the rayocanlium fails or the heart rate rises that 
signs of distress appear. It is noteworthy how seldom fibiilla- 
tion is accompanied by cardiac pain. In a laige number of 
persons dying of progressive cardiac failure, fibrillation of tho 
auricles appears sooner or later, 'and \inoxpcctedly sudden 



Fto. 11. — Frota a co40 of FibnlUtion uiutcr trcatoirnt nIUi Digitalis It shows 
irroguJarity of tho rontriclo and jormion <»/ T. Tfio oaeilhtioiu arc aaaU; 

I* docs not appear. 

<rro«i “Clinieai Eleeirceardivfnp^v," by Sir TAomat ) 

(loath may perhaps bo duo to the fibrillation spreading to 
the ventricles. The differential diagnosis of auricular fibrilla- 
tion and frequent extra-systoles has been discussed on 

p. soa. 

Treatment and Pcoenosis. — ^Tho re])utation of digitalis as 
a cardiac tonic was derived from its efficiency in the treatment 
'of fibrillation. By its action in diminislung the conductivity 
of the bundle of His, the ventricles are shielded from the frequent 
and irregular impulses originating in ectopic foci in the auricles. 
Their rate slows down, the coronary circulation improves, and 
the efficiency of tho myocardium is enhanced witii marhed 
improvement in tho circulation. Under its influence in cases of 
advanced failure the output of urine is greatly increased, 
dyspncea diminishes, cyanosis becomes rapidly less marked, 
and mental symptoms disappear. In acute failure digoxin 
(vufe p, Sl.-j) has largely replaced stroplmntliin ; it .may bo 
given intravenously and after an interval digitalis sliould bo 
piished to its full physiological effect. 

There is no evidence that digitalis can cause fibrillation 
to revert to a normal mechanism. Quinidino, on the other 
hand, in a proportion of cases of established fibrillation, quito 
dofinitely brings about a sudden change to normal rh^-thm, 
but only a small proportion of cases are suitablo for this 
treatment (ride p. 515). 

33 
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llany casos of estatbahed fibrillation bare been ob&ervcd 
for a great many jears, without apparent deterioration Tbeai 
exercise tolerance, however, remains consistent!} Ion Sucli 
persons are best kept on small dosra of digitalis, suitably spaced 
to keep the ventricular rate at an optimum level 

VTiereas m established fibrillation, treatment with digitalis 
should alvays be tned it must be remembered that m 
parox} smal fibrillation its effect may be to render the 
arrhythmia permanent Except m the rare cases where tlus 
lb desirable, digitalis should be avoided and an attempt made 
to termmate the paros^sms by means of qumidme, which may 
have to be given over a long period (tide p ilfi) Most 
paroxysms of fibrillation however, cease without treatment, 
but quimdine given regularly in doses of 5 gr tbnce daily, 
may assist m diminishing the fi^quency of attacks or lead to 
their total disappearance 

Administration of Digitalis and Qqimdme — ^Tke effect of 
digitalis on any tachycardia except that due to auricular 
fibrillation is doubtful It is frequently prescribed with alleged 
good results m many conditions associated with an acuto 
or chronic myocarditis It is however, chiefly m auricular 
fibnUation with tachycardia that its value is outstanding 

The guide to the dosage of digitalis is the heart rate and 
the rohef of symptoms Its administration should ami at 
keepmg this at an optimum le\cl m the region of 70 to bO 
When the rate falls belov tius level, syTnptoms of intoxication 
such as nausea vomitmg diarrhoea aud headache mav appear 
The jnilsui btyantnnn in which every alternate contraction 
IS an extra systole, is characteristic of digitalis poisoning 
and the appearance of coupled beats is always an indication 
to Withhold the dnig nliich has a cumulative action In 
feiensli patients it is unvise to reduce the pulse rato below 
90 to 100 shght tachycardia bemg a normal accompamment 
of piTexia To continue the drug m the face of avarning eigus 
may lead to sudden de4ath from direct cardiac poi&onmg 

Dosage — Mo«t prciiarntions of digitahs are btandaKli^eil by 
biological as«ay ui terms of international umts Povdered 
digitalis leaf (1 gr ) and tincture of cbgitahs (10 inmims) arc 
eqmvalent according to this standard but there is so much 
variation in each patient mainly owmg to the different amounts 
that can be excreted m tuenU four hoiirb bv the kiducis that 
the correct dosage has to bo found m each tn«e Diilicultio 
also a^^e because many day's elap«« before an effective con 
centration m the blood is reacbed with most preparations of 
digitahb and the amount that can safely be given to in ill 
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})atieiit T\Iio has not had nnj pieMOusl^ la very diSerent fiom 
tlio amount tiuit is needed regularly. 

When a patient who has not been given digitahs has auiicular 
hbullation and congtativo failure or other indications for 
digitalis theiapy, it miy be urgent to get him under control 
vithin as few hours as xiossible, and for tins purpose massue 
digitalisation was introduced, but owing to the iisLs of this 
treatment it is generally better, smee tho introduction of 
digoMii, to nse this diug, .md 1 5 mg by mouth or 0 75 mg 
intravenously is recommended m such cases Thisibsafei than 
mnssi\e digitalisation with tho tincture and safer and much 
more effective than intravenous atrophanthni , with the latter 
the effective dose and the toxic dose arc so close that it is often 
ditticidt to get any useful control without producing \omiting 

^Vhcn it is less urgent to get full control at the earhest 
possible moment or when a small dose of digitalis has been 
given ineffectively, a single dose of 1 to H drachms of the 
tincture may be given, followed six hours later by 20 minims 
t d s luitil tho fidl effect is obtained Small doses may then 
hufhee and bo carried on over long peiiods When a jiatient 
has been fully digitahsed the object is to find the optimum 
maintenance dose i c , enough to get tlie best posbiblo control 
of the Jienit witlioiit giving nse to toxic symiptoms Iho 
authors have found m practice that n\12i of a good tmctuic, 
01 1 gi of powdered digitabs leaves, 0 25 mgm digoxni, or 
jritj gr of Nativello’s digitalme may bo taken as equivalent, 
and in an average case the dose needed is tins amount three 
times a day It will be noted that these equivalents foiuid 
useful chiucally are not quito the same as those quoted from 
jiharm leological standardisation on ammals Theie arc, of 
course many preparations nearly or c|uitc as good, but the 
important tlung is that the practitionei should confine himself 
to a small luimbei of digitalis preparations so that he cau 
become icaJly familiar with them It is stiU not icihsed 
umvcrsiUy that in fibrillation digitahs generally needs to be 
continued for the rest of the jiatient’a hfe 

Some patients show an lAosyncrasy to digitahs, as shown 
by vomiting after small doses m this event NativeJIc’s 
digitahno may be better toleiatcd 

Qutnidtne may be used m an attomiit to abolish hbnlln* 
tion, providing the following contraindications have been 
excluded — 

(a) Idiosyncrasy to the drug, ns shown by distressmg 
symptoms, such as vomiting and tacliycaidia, foUowong an 
initial trial dose of gr. m 
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(6) IJio prt'-enco of ^cnouii ctigorgein ut or coiij^cstivo 
failure as slioxi n bj (^ano'jis ccdema enlarged hvor, or djspntca 
(c) A lustorj of continuous Hbrillation for si\ inont!is» or 
o^ er 

((/) Considerable enlargement of the heart 
(e) A histoiy of recent haanoptjsis and plcuusa fcuggcstjng 
pulmonarj embohsm of intraeardiac origin or a historv of a 
faj steniic embolism eg an attack of liemiplegia 

Quinidino lias an important place in the treatment of 
auncular fibrillation — provided the cases are carefully selected 
The ordinary patient seen m hospital is quite unsuitable , tlic 
risk IS too great and if fibrillation is arrested it generally 
icturiis soon Satisfietorv results are obtained by piying 
attention to three mam critena the absence of congestue 
failure of a greatly enlarged heart oi of a long history of 
fibrillation 

The case is emmently smtable for treatment uith quinidmo 
and should certamly be given tlus opportunity of regaining 
normal rhy thm if ^cro have been no signs of failiue and if 
tho heart is only ahghtly enlarged (loss than U cm maximum 
transverse diameter in a patient of about 10 st ) and if fibnlla 
tion has been established less than one month 

The case is not smtable if there has been gross congostivo 
failure or if any signs of failure persist after treatment mth 
rest and digitalis or if tho heart is greatly enlarged (more than 
14 cm maximum transverse diameter in a patient of about 
10 st ) or if fibrillation has been established for six months 
The pre'^ence of any one of the*'© three usually means that treat 
ment u ith digitalis should be preferred In intenncdiate t<ucs 
the decision -will bo made acconluig to how nearly they fall 
into one or other of these groups 

^^^len there is mitral stenosis these conditions mubt bo 
strictly obseraed Least attention need ho paid to them if 
fibrillation is duo to a goitre as if necessara partial thyroid 
ectomv inll con^ ert an unfavourable case mto one favourable 
for qumidine 

On tho first day of trealinent with qumidinc one '> gr 
tablet 13 given, preferably in the morning On each succossno 
day an additional 5 gr is given two hours after the jirciious 
dose but tho amount should rarely exceed a total of 30 gr 
in twenty four hours Tho drug is best given m 5 gr do'Cs 
at two hourly inten als owing to tho fact that it is veiy rapidly 
excreted Y careful watch must be 1 ept for signs of poisoning 
as evidenced by an imtoward increase in tJie ventricuhr rate 
There is no knowing how long normal rhythm may continue 
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^^hon il does appeir In rainj ciHci tlie qmnidme is without 
eflect Rarelj hbiillation will roveti to normal rhythm within 
a few hours of a single dose 

Pulsus Altuhnans 

I\^ien the radial pulse is alternately weak and strong 
though regular m time, it is described as pulsus nlternans 
It 18 to be distinguished from an alternate weak and strong 
pulse, separated by shorter and longer intervals, that is 
characteristic of alternate extra systoles t e , the pulsus 
bigeminus Pulsus altemans may 1^ readily felt on ordinary 
palpation but its character is best demonstrated by slowly 
inflating the sphygmomanometer cuff and observing that, at 
a certain critical level, the puke at the WTjst becomes exactly 
lialved Pulse tracings also demonstrate its alternating 
character The electrocardiogram shows either nothmg of 
note or, rarely, a corresponding alternation m the amplitude 
of the R waves The importance of the phenomenon lies 
m the fact that it is frequently associated witli advanced 
myocardial disease uith an ominous prognosis 

It IS often observed m association nith Ingh pulse rates, 
as m simple paroxysmal tachycardia , nhen found at ordinary 
rates, persistent high blood pressure arterjosderosis, renal 
disease, or angina pectoris are usually present, and it is often 
noticeable uith gallop rhythm (vide p ">40) Rarely it is setn 
in digitalis therapy with large doses 


CARDITIS 

By the terra carditis w meant an inflammatory process 
involving the inyocirchum iicrKaitlaim and cndocurdnim 
Although obvious morbid clianges may not be present tlirough 
out nil the tissues of the heart there is in most cases moio than 
a localised lesion of one paiticular portion Thus rheumatic 
pericarditis is ah^ ays associated with some degreo of my ocarditis, 
and endocarditis does not arise as a sejiarate entity apart irora 
damage to the myocardium It h therefore permissible to 
employ the terra carditis m a wide sense to imply an inflammation 
of the heart, whether it involves tiie myocardium alone, or 
m addition the endocardium and xiericardium 

In such a sense carditis is an accompaniment of, and 
sometimes the most important feature m, a number of mfeetions, 
including especinlh rheumatic fevei anti diphtheria, ami less 
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commonh scarlet fever nnd pneumonia Of the'io needless to 
saj rheumatic fe\er is hj far the most common and important 
though in an> sesero infectne process such as a septiCTinn 
the extent of cardiac damage is often the deciding factor m 
prognosis 

Although carditis m a mild degree probablj accompanies 
most general infections or toxamuas our knowledge of the 
morbid changes associated with the condition m its early and 
milder stages is necessarily limited by the fact that re<oveiy 
usually takes plaee and it is only in the more sea ere grades 
of carditis that there is any opportunity for study of the process 
from its anatomical and histological aspects 

From the clmical pomt of view carditis as the result of 
acute infections is far more common among children than 
among adults and in rheumatic fever it may sometimes lie 
the only obvious manifestation of the disease Sloreovcr 
as carditis is frequentlv associated with some infective procc^ 
elsewhere it is often overlooked as the symptoms of cardiac 
involvement may be overshadowed by those of the disease 
uhich 15 producing it When the heart muscle i» chicha 
involved there may be httle m the was of physical signs and 
the diagnosis of carditis may haaetoiest chiefla upon symiptocis 
and the probability of its occurrence 

Having etophasised the fact that there is a close relationship 
between all inSamraatory processes nluch mvolve the vanoiis 
tissues of the heart it is nors permissible to deal individually 
uath affections of the muscle the pericardium and the endo- 
cardium Of these perliaps the most important is myocarditis 
as it IS pnmanly upon the adequate functioning of the heart 
muscle that hfe depends Aloreover in even inflammatory 
condition of the heart the myocardium is my an ibly affecloil 


ACUTE JnOCARDlTIS 

The pathological chon^is found m myocarditis have been 
mamly studied m acute rheumatism The most stnkmg gro\ 
change IS enlargement of the heart particularly of the ventricles 
thus the heart mav be found to be both larger nnd heavier 
than normal As a result of the process of dilatation tlie 
auriciilo ventncular orifi«» are wider than normal Hi^to 
logical exammation shows localised collections of large branchms 
cells with multiple nuclei and an admixture of lymphocytic 
cells these are termed 4scJ off s bodies or subrailiary nodes 
and occur m the heart miLscIe around the <5mnller arterioles 
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parfciculorlj undtr tlj© endocardium and the pencardzura In 
other infections such as dzphthena or scarlet fever the changes 
are not so characteristic as in rheumatic fever but the muscle 
cells show evidence of an acutS mfiammatorj process with 
infiltration of round cells and leucocytes 

It has already been pomted out that myocarditis produces , 
no typical physical signs Displacement of the apex beat to 
tho loft will indicate increasing enlargement and the apex beat 
may become diffuse The first sound may change in qualitj 
and become fainter often a point of considerabfe diagnostic 
importance A systolic murmur is often present Some 
times too there is an absence of symptoms and the heart 
may have been considered to be unaffected until sudden failure 
occurs sometimes even during convalescence In some cases 
invoh ement of the myocardium may be suggested by persistent 
tachycardia by various arrhythmias such as extra systoles or 
occasionally bj bradycardia In severe myocarditis sudden 
death may occur or there may be symptoms of congestive 
cardiac failure with cyanosis oedema and dyspnoea Tho 
recognition of myocarditis is of extreme importance and m the 
affections winch are specially liable to attack the heart groat 
caro must bo taken to allow an adequate period of rest 


PERICARDITIS 

Rheumatic pencarditis is relatively rare and its occurrence 
always signifies grave involvement of tho myocardium Apait 
from rheumatic fever it may arise in pneumonia ami septic 
infections such as osteomyehtis and pyaimia In the young 
acute rheumatism and osteomyelitis are the chief causes 
but it also occurs in older persons as a terminal infection in 
chronic di'^eases particularly neiihntis Pericarditis is often 
a feature of infarction of tho myocardium Both tuberculous 
and mahgnant pericarditis are uncommon they are often 
associated Avith a blood stained effusion 

Pericarditis may or may not be accompamed by an effusion 
but there is no justification for dravmg any sharp {Ustinction 
between a simple fibrinous pericarditis and that m uliich there 
is also a pericardial effusion as the basic pathological process is 
similar although the physical signs produced are very different 
ilu, normal smooth glistening surface of the pencardmm 
liecomcs roughened by the exudation of ly mi h uhieh coagulates 
ami forms a fibnnous layer oxer the heart Tho procc‘-s inav 
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involve onl} localised areas m tlio pencardium but frcqiienth 
it 13 more generalised , in the milder cases there is little or no 
effusion, but often the pericardium becomes gradually distended 
with fluid which ma} bo serous blood ‘.tamed >>eropurulcnt or 
purulent When pericarditis is extensive, the pencardium is 
ver^ much thichened with a rough and shaggy etirface If the 
patient survives the acute stage organiMtion of the eoagulited 
lymph takes place and the visceral and parietal lajer& of tlie 
penctmlnim mav become firmlj adherent together, and thus 
produce llie condition knowai as adherent jicricartlinin 

Physical Signs and Symptoms ol Pericarditis — Pericarditis 
occurs secondarilj to disease el«owhero m the bodv, and often 
the s^mj toms are overshadowed Lj those of the pnroarv disex'se 
Tins is speciallv true in the terminal pencanhtis associated with 
chronic nephntis when it is not uncommon to find unsu<5jicctcd 
pericarditis at autopsy The onset of pericarditis mav lx, 
associated with prccordial pam which is often aggravated hv 
coughing deep breathing or movement With iiencarilnl 
effu'.ion flvspmi i lestleviiovs and iiwmnia are often markcHl 
features the distress is more stril mg wlicn the effusion has 
collected rapicUv Wlien the effusion is purulent osmpjTinia, 
the skin IS nshv gre} in colour, and the patient is obvionslv 
cxtrcinch ill 

On physical examination m the earK stages, the heart u 
found to be enlarged, and occasionally fremitus may lie felt , 
a friction rub is heard which is to and fro in clnmctor, 
corresponding with Bvstolc and diastole The intensity of the 
mb varies considerably m individual case.-*, and from time to 
time in the same ca‘'e It is linrblicr and moie grating in 
character than a to and fro valvular munniir miuiuU cIo‘X» 
to the ear and often I econies louder on prcsaing the “tethoscope 
firmly ngain'.t the clicst As rlicumatu jicnuarditis ocetirs 
mainly in ‘severe Larditis there is necessarily an associated 
involvement of the heart mu cle 

With the development of a pcncardial effusion there is a 
marked change in the physical signs , a mb previously audible 
over the whole prccordial area may disappear corapVte^y lo 
the lavers of the pencardium become separated bv fluid men 
often bovrever, it mav still be heard over the base of tlie 
heart when the patient is examined Iving down as the fluid 
gravitates to the back of the pericardial sac the area of 
cardiac dullness is increased and, with a large effusion, assiunc-s 
a clianictcnstic pear «!hapcd form with the apex jiomting 
upwards the dull area extends to the right of the Hterniini 
and tends to fill up the cardio hepatic angle the uiiex beat 
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become*? more djfliiso or maj disappear compJotelv find t]jo 
sounds become mUffled and indistinct The percussion note 
over a pericardial effusion is \orj dull nncl board like thus 
re-sembhng that heard over a pleural effusion In cases of 
doubt an X raj examination is of great value The heart 
shadow occupies a median position in the thorax and t'he 
shadow cast to the right of the spine is often as largo as that 
on the left side With the fluorescent screen pulsation is 
absent wath a pericirdial effusion whereas with enlargement 
clue to dilatation and hj'pertropliy it is more casilj visible 
than usual 

TJie presence of a pericardial effusion may be established 
hj o\ploiatoi\ punctxuL Ihc mo-^t 'satisfaeton site is n 
point in the fifth left interspace about 1 in internal to the 
outer limit of the eirdiac dullness A wide needle is used and 
IS inserted hlowlv uinttaclied to a sjTiiige if the needle comes 
m contact witli the heart this will iisuilh become immediately 
vppaient bj the movement of the needle with each cardiac 
systole Most physicians must however at some tune Jivve 
lad the somew liat ahrniing experience of exploring the 
eiTitj of the ventricle while attempting paracentesis of the 
pencaidium Tliere is no clifliculty in the locogintion ot such 
an xccidenf vs blood spurts out througli the needle at eacli 
ho vrt heat fetnvnge to relate even w hen pierced by a needle 
the heart usually continues boating nounally and on with 
drawal the muscle of the ventricle immediately closes the 
perforation 

Treatment of Pericarditis — ^There is but httlc evidence that 
the older remedies for jiericarditis such as the application of 
leeches or icc bags have any material effect In view of the 
inflammation of the heart absolute rest with good nursing 
is of prime importance When a large effusion is present 
particularly if it has accumulated rapidly the hearts action 
is embarrassed and paracentesis must be performed Usually 
the w'lthdrawal of several hundred cul ic centimetres of fluid 
gtves nraid cc? rehef R’rti a pcirwferrt cffiisron rccoarse must 
bo had to surgical drainage llns is particularh important m 
cases associated w’lth pneumonia or osteomv ehtis When pain 
IS severe morphia is required 

Pro 7H0.S1S — In peiicarditis of rheumatic origin the piognosis 
depends on the associated damage to the heart muscle and 
valves and complete loioverv is lumsml On tlio othei hand 
in pericarditis associated with osteomyelitis and pya.mia the 
heart muscle is much less affected and if the patient suevaves 
the ultimate oiitlool is good 
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ADIIhrUNT Pericakdiuv 

roIlo\wng ncutc pencnrditts ndhc^ions juaj form l>ct\Teen 
the \ isccral and jnnetal Kyera of the jxjricardmm ami tl e 
C'lVlt^ becomes obliterated Unfortunately in many cn«;ci. 
the process extends still further and adhesions are formed 
betueen the pcncardmm and neighbouring structures such 
as the mediastinum the pleurT} the diaphragm and the ched 
wall In such an c\cnt the heart usually remams greatl\ 
enlarged after the aub<5ulcnce of the acute inflanunafor^ 
process and it therefore has to cany on its work at a great 
mechanical disadvantage 

Adlierent pericardium is most commonly met uith in 
patients nho have had several sexere attacks of rheumatic 
fever and m addition to the adherent pencarchum chronic 
valvular disease is often present Sooner or later the heart 
muscle fads and congestive failure ensues 

Physical Signs ot Adherent Pericardium — On inspection 
the apex beat is diffuse and is situated considerablv more to 
the left than normal bulging of the chest wall is often 
apparent over the precordium and at each systole there is 
retraction of the mtercostaJ spaces or even of the lower end 
of the stornuin sometimes a svstohe retraction of the eloveutli 
and twelfth nbs may be noticed when tlie patient is newed 
from lielnnd in a good light (Broadljeni a 511711) On palpation 
fixity of the apex beat is apparent even when the patient is 
turned on his left side Tlio pulse may become weaker 
during inspiration (pwlyits paradoxus) On percussion and 
auociiltation there are no characteristic findings though the 
heart is always much enlarged and in all prohahihta murmurs 
are present 

\dherent pencardnira is often diagnosed clinically and ot 
autopsx found to lie ab^nt as a very enlarged heart often 
gives similar signs "No single physical sign is pathognomonic 
of the condition and it is rasli to make the diagnosis in the 
ab-once of marked cardiac enlargement and a historv of 
pericarditis or at Iea<»t of rheumatic fever 

Tlie outlook with adlierent pericardium is poor and medical 
treatment is of httle avail Attempts have been made to deal 
wath the condition surgicallx but as might be expected the 
operative mortabty in such cases is very high 

Coislnclne PericnrdtUf — Thickening adherence and some 
times even calcification of the pericardium max obstruct tic 
mllow of blood into the heart from tlie venous side ^ his may 
gixc n e to enlargement of the hxer with ascites dysinaa 
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^nd ccdoiim of tlio feet The condition is not associated A\itli a 
historj of rlieiimatic infection and often the heart ls not much 
enlarged Tlio condition 13 sometimes 1 nonn as Pick s disease 
Cases liave been successfully treated br surgical resection of 
pericardial adhesions 


ENDOCARDITIS 

B\ the term endocarditis 13 meant an inflammator\ condition 
nfTccting tlic lining membrane of the cavifca of the heart 
occasionallj the endocardium covering the mnscnlar wall of 
the heart is involved and such a condition is described as 
mural endocarditis but more often the inflammatory process is 
confined to tliose folds of the endocardium which form the 
valves Endocarditis involving onlj the valves on the right 
side of the heart is rare apart from congemtal heart 
disease 

^luch confusion has arisen as regards the nomenclature of 
endocarditis owing to the fact that terms are often used m 
(hflcront sonnies by various authors All forms of endocarditis 
are almost certamlj infective yet the term infective endo 
carditis is often hmited to a special tyiio charactensed b\ 
ulceration of the valves and multiple embohe phenomena 
This special typo is best desenbed under the heading of 
bacterial endocarditis 

From a chmeal and pathological point of view endo 
carditis may be grouped mto five types — 

1 Simple endocarditis almost always due to rheumatic 
infection and part of a general carditis 

2 Acute bacterial endocarditis which is duo to infection bj 
the staphylococcus Streptococcus li'eraoli’ticiis pneumococi us 
gonococcus or other organisms 

3 Subacute bacterial endocarditis due to the Streptococcus 
viridans 

4 'Sj’pfufitio aortifis spreading to the aortic vafvc and 
rarclj to the anterior cusp of the mitral vah e 

{ Tuberculous endocarditis consisting of endocardial miliarj 
tubercles (very rare) 

In simple endocarditis no micro organisms can be cultivated 
from the valves and there is a tendency touard the develop 
ment of chrome fibrotic changes The second type acute 
lactenal endocarditis which is alwajs fatal 13 hut one 
mamfistation of a general acute septicrcinjc process due to 
in\asioii of the blood by hactena FJic third type subacute 
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bactcml endocarditis is luidwaj between the other two m so 
far tint attempts at healing maj sometimes occur, and it la 
nearly always associated with one specific tj^pe of organism 
the Streptococcus vindans 

Before attempting separate descnptions of these three 
tj^ics of endocarditis it is necessary to emphasise certain 
features which are common to all three varieties It has 
already been stated that endocarditis affects mainh the rahes 
on the left side of the heart evcept in congemtal lieirt disease 
The tricuspid vahe however, is often found to bo involved in 
conjunction with a mitral and aortic endocarditis 

The earhest pathological changes in endocarditis arc the 
formation of small elevated areas along the line of closure of 
the valves these arc known as vegetations In the simple 
or rheumatic typo these vegetations are generally small as a 
rule a few millimetres in diameterj but in acute and subacute 
bacterial endocarditis the> ate often large and ftiable Tlie 
a egctations are composed of blood platelets and fibnn deposited 
upon the swollen endothelium , sometimes it is possible to 
isolate micro organisms from the vegetations but in mnnv 
cases and always m simple endocarditis blood culture is 
negative and no organisms can lie recovered from the local 
lesions it maa be assumed that tovms produced elsewhere 
may lead to degenerative changes ui the valve and as a re&uU 
to the deposition of fibrin from the blood 

Sdiple Endocabditis 

Acute rheumatism accounts for the great majority of ca-ses 
of clvromc valvular disease which result from acute endocarditis 
It IS true that sometimes patients with evidence of endocarditis 
are encountered who give no history of either rheumatism or 
chorea but in such cases it must be remembered that the joint 
manifestations of acute rheumatism in childhood maj lie 
readily overlooked Indeed rheumatic carditis is not inicoraiuon 
without obvious joint symptoms It is possible however 
that other infections particularly scarlet lever or ropcatefi 
attacks of tonsillitis may proilucc an endocarditis rcscinlhng 
that produced b\ rlieuinatic infection 

In simple endocaithtis associated with rheumatic fiver 
microscopical evammation of the deeper part of the affected 
valves reveals the presence of aggregations of cells similar to 
those desenbed in the cardiac muscle under the term Asclioff-’ 
bodies \\ ith the subsidence of the acute infection the vegets 
tions become tlie seat of a process of slow fibroid change 
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continuing for nianj jears llua rcauU*^ m tho \al\e bcgmcntf. 
becoming cleforinccl producmg incompetence or stenosis 

Symptoms and Signs of Simple Endocarditis — has nlrcnrly 
been stated that endocarditis is but one aspect of a carditis 
and that its presence implies associated myocarditis and 
sometimes pericarditis It is not surprising therefore to find 
that any symptoms duo to endocarditis aro usually over 
shadoAied by those referablo to tho inflammation of the heart 
as a wliolo In other words the diagnosis of endocarditis is 
necessarily speculative m the earlier stages of an illness such 
ns rheumatic fever and its occurrence may only bo deflnitcly 
proved by the development at a later stage of chrome ^ alvular 
disease Certain physical signs may houever be present and 
either prove or suggest the presence of valvular involvement 
Ihua the detection of an early dinstohc murmur ovei the base 
of tho heart or down the sides of tho sternum is definite 
evidence of an aortic valvular lesion A decision ns to involve 
ment of the mitral valve is not liowever equally easy It has 
already been pointed out that in many normal persons systolic 
murmurs are frequently heard m the absence of mitral disease 
A systolic murmur at the apex may be produced by a ^videmng 
of tho mitral rmg resulting from dilatation of the left ventricle 
such as may occur in any form of myocarditis It is difficult 
to distinguish a murmur so produced from one associated with 
tho presence of actual vegetations on tho valve cusps Often 
indeed tho ultimate decision must be left m abeyance until 
the deielopincnfc of other signs of a mitral lesion proie tho 
vaho cusps to bo mvoUed It is sometimes stated that apical 
systolic murmurs due to simple dilatation of the heart are more 
Io<ahsGd than those due to mitral endocarditis whezeas thoso 
due to the latter condition are likely to be propa<,ated into tho 
axilla This however is not always true Although therefore 
tho development of an apical systolic murmur eien m tho conn-c 
of rheumatic fever cannot be regarded ns definite evidence of 
a valvular lesion it must necessanly be viewed with grave 
misymuon and is an .mdication for jirolon^d and comjilete rcbt 
Mitral endocarditis should never be diagnosed on tho 
strength of a systolic murmur alone Enlargement of tho 
heart however associated wntli a systolic murmur strongly 
suggests that the valve has not escaped An erroneous diagnosis 
of organic heart disease may affect irreparably the well being 
of tho patient in that exerc se and the normal vctivitios of life 
may be unnecessarily restricted It must ho remembered that 
apical systolic murmurs aro often heard m perfectly healthy 
persons Such murmurs are not nocet>sarily localised to the 
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'vpcs but umj be propagated mto the axilla or e%en heartl at 
the angle of the left scapula Their mam characten&tic i'> the 
variation m the murmur occurs, with, respiration anJ 

change m postin-e as a rule the murmur tends to become 
weaker or to disappear completely durmg expiration though 
during the mspiratory phase it may be loud and bimnn" m 
character 

•is simple endocarditis is mcreh one manifestation of a 
carditis it calls for no special treatment apart from that 
necessary m any case where mflammation of the heart l 
present In acute rheumatic endocarditis embolism is rare 
though it occurs frequently m chronic valvular disease 
particularh when auricular fibnilatjon or subacute bacterial 
endocarditis are present 

Acute B^cterul Endocabditis 

In this type of endocarditis vegetations are found upon 
llie valves as a result of a general blood infection with varym, 
types of organism such as pneumococci streptococci staphj 
lococci or gonococci The involvement of the aalves is but 
one feature of a more generalised bacterial mvasion of the 
tissues and is often but a termmal mamfe»tation In contract 
to simple or rheumatic endocarditis it is usually easy to bolato 
micro organbms from the vegetations after death and blood 
culture durmg life is often positive The size of the vegetations 
vanes from minute pm point elevations along the hne of 
closure of the valves to large and friable masses frtim wlnth 
emboh mai be shed mto the blood stream There ma\ be 
much ulceration and destruction of the affected valve* winch 
nia\ be perforated Abscesses may occur m the heart muscle 
adjoining the vegetations Fiequentlv the pre&encc of such 
an endocarditis is unsuspected until the vahes are examined 
after death but sometimes when the vegetations become large 
there may be evidence of tbeir presence m the development 
of valvular murmurs or emboUc phenomena As a rule the 
mitral and aortic % alves are chiefly affected Unlil c simple 
endocarditis the acute bacterial typo ^hows no tendency 
towards fibrosis or heahng It is therefore primarily of patho 
logical rather than clinical interest ns the patients inrcly 
survive for more than a few weeks The clmical picture is 
that of a pj-cmia and the endocarditis is usually a comphea 
tion of osteomyelitis pneumoma multiple nbsccsse'! or Mip 
purative artlmtis Fortunately the condition is rclatireli 
uncommon 
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Subacute Bactekial Endocarditis 

Ihis tjpe of ondocarditw 13 practically confined to patients 
Kith a pre evistmg ralrular lesion, which may ho sometimes 
congemtal or more commonly rheumatic Even such a slight 
abnormality as a bicuspid aortic \al\e or a superniuneiaiy 
may predispose to subsequent infection The clinicdl 
features and course of the disease are extremeh lanable In 
its most frequent and usual form the illness starts as a 
general malaise with slight fever, which is often thought to he 
influenza The temperature fads to subside, but examination 
may’ reveal nothing beyond a valvular lesion known to ha%e 
been present for many years The complexion is sallow, and 
there la an aniemia of microcytic type with a moderate leuco 
cytosis Night sweats are frequent and there is often a slight 
loss of weight Petechial hsemorrhages may usually be seen 
at some stage of the disease occumng spontaneously m the 
skm and mucous membranes A blood culture at this stage 
may produce a growth of Streptococcus rindans, or the cultii a 
tion may be negative at the first attempt, though ultimately 
positive cultures can nearly always be obtained After a 
xanable period, symptoms t>f embolism occur m some coses 
there is pain in the extremity of a finger or toe accompanied 
by redness and sw cUmg, mdicatmg tlio blocking of an artcriolo 
by an embolus , similar indurated and tender areas occurring 
m the skin are known as Osiers nodes Tlie spleen becomes 
palpable, and there may be abdominal pain due to perisplenitis 
over a splenic infarct Albuminuria or hjematima indicate 
either embolic nephritis or infarction of the kidneys A some 
w hat rare occurrence is embohsm of the central artery of the 
retina which produces sudden and complete blindness m the 
affected eye Exammation shox^s pallor of the fundus with a 
bright cherry red spot at the raacul i Embohsm of mcscntcnc 
vessels may produce acute abdommal symptoms The py ro\ia 
continues, though occasionally foi a few day s it may be absent, 
usually without obvious improvement m the general condition 
Tlie fihgers sometimes become efubbuf ITfio heart may show 
but httle change until the disease has lasted many months, 
but idtmiately there is some enlargement, and perhaps a clioiigo 
m the character of the murmurs, or evidence of the mxohe 
nient of a valve previously thought to be unaffocted Aftci a 
xanable period, usually' not leas than six or more than txxelxe 
months, death occurs, sometime^ from heait fulure and ex- 
haustion, sometimes as the result of iiranua due to an acute 
focal neplintis, or sometimes from ceicbral embolism 
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Less ijpical forms of the disease than tliat described above 
may lead to great diflBcuIty m diagnosis Li some cases tlie 
onset 13 relatively acute and the clmicsi! features of the case 
mav suggest typhoid fever, m others the disease may be 
abnost latent with but slight and occasional pyTexia L\en 
m some seemingly mild cases, blood culture often reveal the 
presence of the Streptococcus tmdans This organism is of low 
virulence and m spite of the fact that infected emboh are being 
discharged mto the arterial circulation m large numbers, 
suppuration does not occur 

riie signs and symptoms of subacute bacterial cndocanhtj 
are dependent on two main factors the septicauma and tie 
embolic phenomena The chameter of the disease depends m 
part upon the virulence of the infection and the extent and 
localisation of the infarcted areas Among the symptoms 
resultmg from the septicamua are pallor and an$mia pvTC^ia 
and splenic enlargement while the embolic side of the diseaio 
gives rise to a number of focal lesions both m the skin and 
viscera Libman lays great stress on the importance m 
diagnosis of pctcchi® m the slon and conjunctiv® tenderness 
on percussion over tho lower end of the sternum and a 
brownish pigmentation of the face nhich is common m the 
later stages of the disease He has also showm that in a certain 
proportion of cases bacteria disappear from the blood Such 
a condition he terms the bacteria free stage Unfortunately 
however the transition to this stage does not mean tint the 
patient necessarily recovers os the damage wrought bv emboli 
remains and frequently results m death from urajmia due to 
focal glomerular nophntn Attempts at healing often produce 
still further aggravation of the old valvular lesions with 
resulting myoc-^ial failure Verv occasionally the acute 
condition may subside and the p itient regains apparent 
health though relapse is liable to occiir It is remarkable how 
rarely auricular fibrillation occurs m the course of infective 
endocarditLs 

In subacute bacterial endocarditis the vegetations are most 
often confined to the mitral and aortic vjifvcs and dcstmta^nr 
of the V alve by ulceration is a less promment feature than m 
acute infective endocarditis Tho vegetations are relitivclj 
firm and often greenish m coldur , they involve not onlv the 
valve cusps but also the mural endocardium and the chorda: 
tendme® which may rupture 

The pathological changes found m other organs will vary 
with the extent and size of the infarcts produced The spleen 
IS large and may show infarcts and perisplenitis The liver 
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may be mitmeg m type from a terminal cardiac fuluio The 
kidneys are the site of small multiple emboli produemg on 
the surface beneath the capsule mmuto hicmorrhngic points 
uhich have given rise to the name Hea bitten kidney 
On microscopical oxaramation there is a focal glomerular 
nephritis In the bram there may be areas of softening duo 
to emboli 

Differential Diagnosis — Differentiation from contmued 
fevers sucli as typhoid obscure forms of tuberculosis and 
suppuration is not always easy but a diagnosis of subacute 
bacterial endocarditis is strongly suggested by mteimittent 
h'ematuna i»etecliial luemorrhages variable valvular murmurs 
splcmc enlargement and progressive anaimia Blood cultures 
should bo frequently repeated A single negative culture does 
not exclude the disease and ultimately a positive culture is 
almost always obtamed if the patient is really suffering from 
endocarditis of this typo 

Treatment — No form of treatment appears to have ony 
beneficial effect and as a rule the patient steadily deteriorates 
uhatevet is done Anti streptococcal scrum and vaccines are 
useless and the mtravenous administration of antiseptics such 
as eusol or mercurochrorae seldom liave any effect bejond 
adding to the patient m discomfoit iieatincnt uath heparm is 
of no value Tho only hope of recover) appears to lie m the 
patient s own resistance to the infection and jilcntj of open iir 
ind sunshine probabl) do more to help him th ui anj drugs 
If the an'cmia is scacro some benefit may bo derived from 
blood transfusions 


CHRONIC VALVULAR DISEASE 

It has already been pomted out that rheumatic eudo 
carditis in a majority of cases leads to chrome valvular deformitj 
Although acute rheumatism and cjiorea arc b) far the most 
v-Mnvawpt “a? ^■aVral'as 

perhaps also result from scarlet fever Syphilis is an important 
cause of aortic disease appearing m middle life hut this results 
from degenervtivo changes in the aorta spreading to the valve 
rathei than from a syphilitic piocess aiising pnmanlj in the 
■valve itself 

Before passing to a consideration of the effects produced 
by lesions of the various valves it is necessary to lay stress 
upon the fact that val\ iilar lesiom in themselves do not produce 
any v ci v prominent sj mptoms tlio development of sj mptoins 
34 
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in \alvular disease indicates that the myocardium ls imablo to 
carr^ on its uork efficiently Such insufficiency results m part 
from the fact that m the presence of yalnilar disease the heart 
IS y^orkmg at a mechanical disadvantage but m the mam it is 
due to slowlj progreaSiye changes in a myocardium preyiously 
damaged at the tune of the ongmal infection In other words 
cardiac failure m valvular dL ease is ultimately due to a defective 
myocardium rather than to valvular damage Conversely if 
the cardiac muscle remains efficient even severe and multiple 
valvular lesions may be compatible with normal health 

If syphilitic aortic disease be excluded the mitral valve la 
affected m chronic heart disease far more frequently than anv 
other Indeed m rheumatic heart disease it is doubtful 
whether the mitral ever escapes completely though ohvioush 
there may be considerable variation in the degree to wluch 
it IS affected lii a senes of nmety seven autopsies m cases of 
rheumatic fever collected by Carey Coombs the mitral valve 
was diseased m every case the aortic m fifty-seven and the 
tncuspid in thirty five Minor degrees of mitral disease may 
however give rise to no defimte physical signs and m practice 
it is relatively common to detect aortic disease without obvioiiei 
mitral mvolvement m patients whose valvular di6ea«e is 
undoubtedl\ rheumatic m ongm Disease of the pulmonorv 
valve 15 rare except m congenital he'irt disease The tncuspid 
\alve alone is never the scat of a chronic endocarditis but 
tncuspid disease is fiirjy frequently iSBOwated with rhemnatic 
lesions of the mitral and aortic valves 

It has been already pomted out that if the myocardium 
IS sound no symptoms result from a valvular Ic'iou and 
often the subjects of chroiuc valvular duiease hve out their 
normal span of life until cut off by some intercurrent disease 
unconnected with the heart Unfortunately, however this w 
the exception rather than the rule and most patients with a 
chrome vaJmlar lesion ultimately shou signs of cirdnc fiilmv 
which mav follow one or more of three mam types congestive 
cardiac failure infective endocarditis and the angmal Bvndrome 
the first bemg by far the most common 

JIiTiun Disease 

The mitral valve is affected by cliromc vahoilar disease 
far more frequently than ant other valve Although imtra! 
disease is usually deacnbed under the headings of regurgitation 
and stenosis it is very doubtful whether these tuo processes 
are not ala-ays concurrent but m the mote severe and chronic 
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cases, stenosis is the predominating climcal feature Ihe 
diagnosis of puie mitral regurgitation as distinct from stenosis 
IS always a matter of doubt, owing to the frequenej of sj’stolic 
murtuurs at the apex, apart from mitral disease 

JMitral disease is so commonly due to rheumatic fever oi 
chorea that the number of persons suffering from mitral 
disease is an index of the amount of acute rheumatic infection 
in any given commumty Fully developed mitral stenosis is 
unusual before puberty and on the whole females are moie 
frequently affected than males The majority of patients are 
botw een the ages of fifteen and forty five and many fail to 
suivi\e the latter age 

Morbid Anatomy of Mitral Disease — Most of the cases 
which come to autopsy as the result of mitral disease show 
a stenosis of the valve accompamed bj more or less mcom 
lictcnce On naked eye inspection the heart m an advanced 
case of stenosis has a most sinking appearance owmg to the 
relatively small size of tlie left ventncle as compared with 
the great dilatation of the left auricle and of the right side of 
the heart The dilatation and hypertrophj of the light ventricle 
and left auricle might reasonably bo e'cpected, as the narrowing 
of the mitral valve offers obstruction to the flow of blood 
from the nght side of the heart to the left The left auricle 
is often enonnouslj dilated and, although hypertrophy of tlio 
muscular wall is not obvious at first sight comparison of 
the thickness of the wall with that of a normal auricle shows 
there IS considerable hypertrophj The dilatation of the right 
Bide of the heart is very obvious and m consequence, even 
m the absence of tricuspid disease, tins valve is widened and 
incompetent Tlirombi may be present m the auncles (atna), 
more particularly m the auricular appendices (auricles) these 
are usuallj adherent to tlio walls but occasionally a largo 
circular thrombus may he free in the auricle and act as a 
ball valve 

The cusps of the mitral nng are thickened and often partially 
fused as the result of a chrome fibroid mfiltration , sometimes 
there is actual calcification , the chord® tendme® are 
sliortened thickened and partiallj fused Viewed from the 
auiicular side, the nutral valve often shows a funnel shaped 
orifice which w ill not admit the tip of a finger , sometimes 
the valv o resembles a diaphragm separating the ventncle 
from the aunclo and the opening is reduced to a mere button 
liole slit Ilccunciices of acute endocarditis often occur on 
valves alreadj scaiied bj clirom6 endocarchtis, and m such 
a case, m addition to the vulvular deformities desenbed above. 
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tliere ma\ be Imes of recent vegetations From an urspccticu 
of imtral \ olves affected b3 stenosis it is often obviou tint 
complete closure of the valve is an irapo««ibilit3 In such 
cases although stenosis must have been accompanietl bi 
regurgitation yet frequently no systolic murmur uas presint 
during life 

Physical Signs ol Mitral Disease — ^The fallacy of assuming, 
that every apical 83stohc murmur represents an-organic mitral 
mcompetence has already been stressed VLtral incompetence 
apart from stenosis should be diagnosed onl3 m ca.es with 
cardiac enlargement a histoiy of rheumatism or chorea and 
a harsh blowmg 83atolic murmur best audible at the apex 
and propagated towards the avilla such a murmur bemg often 
accompanied by a systolic thnil It may also occur m cldcrh 
patients with enlarged hearts and atheromatous changes 

In uncompheated mitral stenosis there may be httlo or no 
enlargement of the heart to the left ns judged b\ the position 
of the apov heat or the cardiac dullness The latter is 
however U3uall3 mcrcased to the right of the <!ternum 
particularly if ^ere is congestive failure On palpation a 
diastolic thnil ma) often be felt over the apex and on au^culta 
tion m such cases there is a diastohe murmur often termed 
presystohe ^ crescendo in character which leads up to a 
markedly accentuated and abrupt first sound This ^astolic 
murmur is locah«ed and most coramonl) situated sliglitlv 
internal to the apes beat A systohe murmur may be present 
m addition is wider in its distnbution and best heard over the 
apex and towards the anlla The murmur of mitral stenosis is 
usually more obvious if the jwtient is exercised and tl cn 
auscultated while lying on the left side 

Often in mitral stenosis no presvstohe thrill or murmur la 
present but during diastole there m a long rumbhng diastolic 
murmnr best heard at the apex but without tho crescendo 
character of the prcsystolic bruit Such a murmur oftentcrnicl 
imd diastohc is coinmonla heard in patients with mitral 
stenosis when there is auricular fibrillation 

In mitral stenosis whether there is a pres3stoht or a more 
prolonged diastolic murmur tho «!econd sound at tho pulinonarv 
area is accentuated or sometimes retluplicated prcsumabli 
owing to ail mereased pre‘*sure in the pidmonarv artery 

‘ The tema presystolic and Utc dnitohc refer lo Ito fiact oo of 
d aatolo tliat immeiately precwles the eommrnceraent of tho first sonod, « 
the l>e"nn of vcrtncuhr systole and are more or l-aa 8ynon>-int>ti. Jn® 
term aonculo s\-stoljc is also eoroct me* i».d m a a )ir amw a lli« 
auncolar sjstolo normal! occurs mmcdiatelT before the commencenicnl el 
first soani 
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IJio munmirs in mitral stenosis are somewhat inconstant 
and may var\ m character with change of posture or rate 
of heart beat In evcrv case however, the murmur remains 
diastolic in time whether best heard late m diastole (pre 
Bjstohc) or more accentuated dining mul diastole With rapid 
heart artion the murmur extends through the whole of diastole 
Wlion auncular fibrillation supervenes the murmur Joses its 
presystolic accentuation Diastohc murmurs due to mitral 
stenosis are frequently though not invanably accompamed by 
a thrill whicJi is best felt over the apex impulse with the 
patient on his left side It is important to remember that 
simple accentuation of the first sound at the apev does not 
indicate mitral stenosis as it may occur in any heart which 

15 heating rapidly and forcibly 

Symptoms of Mitral Stenosis — No specific symptoms are 
associated wath mitral stenosis uolc'^s the heart muscle is 
failing Should this occur the chnical picture described under 
the heading of congestive cardiac failure (vide p ^40) will 
be present Although patients even with a considerable degree 
of stenosis may hve for many years with but httlo impairment 
of activity, they are usually considerably under developed and 
oven in the absence of failure may show a clnracteristio malar 
flush In congestive failure due to mitial stenosis hiEmoptysis 

16 common Most often it is due to a pulmonaiy infarct or to 
pulmonary congestion and failure but it may also sometimes 
occur watbout evidence of failure 

Prognosis — ^The ultimate outlool is always bad in cases 
of developed mitral stenosis as tbe fibroid change m the valve 
usinlly progresses steadily even if slowly If the patient 
succeeds in surviving to middle life the degenerative cJinnges 
in the heart muscle and arteries which tend to occur after 
the age of fifty throw an increased burden on an already 
ilamnged heart and cardiac breakdown is hkely to result 
Moio often the cardiac muscle begins to feel the strain at a 
far earlier age and m a majonty of patients the onset of 
a of ezr Sf-mi 

invalidism Even so with adequate care and treatment hfe 
mav he maintained foi many vears 

Aortic Valvoi^ Disease 

Wliereas chrome disease of the mitral valve is predominantly 
rheumatic m origin this is not true of aortic valvular disease 
in which syphilis is almost as important a fictor as acute 
rheumatism In addition in later life disease of the aorta and 
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its \fil\o raaj result from arteriosclerotic and degenerative 
changes alone As a general rule it nn\ be said that aortic 
disease, unaccompanied bj a mitral lesion and occurring 
between the ages of forty and sist^ , is predominantlv sjphilitic 
Rheumatic disease of the aortic valves, on the other hand, is 
common in carl^ life, and, m a majority of cases is complicated 
with imtml disease Aortic syphilis i*. dealt with cllcwliore 
{lule p 575) Verv rarely rupture of an aortic cusp takes 
place as the result of a blow' on the chest or a sudden strain 
When this occurs the patient mij bo conscious of sonietlung 
in his chest having given vrav, and the signs of aortic 
regurgitation are found to ho present 

Morbid Anatomy. — ^Tho cusps of tho aortic valve are 
thickened and leas fleuble than normal , fusion hetweeii 
adjacent cusps mav occur, and nodular vegetations which mar 
be hard and oven calciBcd, prevent satisfactory closure of the 
V alve Sometimes tho thickening and rigiditv lead to narrowing 
of tho lumen As a result of the leakage of blood through the 
aortic V alv o, additional work is thrown upon tho left ventnclc, 
which becomes dilated and hj pcrtroplued 

Physical Signs of Aortic Valvular Disease — Lesions of tho 
aortic valve may result cither m regurgitation or stenosis or both 
Tho physical signs will depend upon the tv’po of defect present 

Aortic Regurgitation —The pliysical signs are usually quite 
defimto Tho apex beat is undulv forcible and usiiallv well 
outside the mid clavicular line Over the base of the heart 
and often down both sides of tlio Btemum there is an cirlv 
diastolic murmur blow mg in charictcr, w lucli often icphcis 
the second sound llie bruit may be verv faint and heard only 
when tho chest is examined in a qiuet room Although nn 
aortic regurgitant murmur is usmllv bo'^t heard over the 
aortic area sometimes it mav only be audible lower down tho 
right or left border of the sfemiim In addition tlicre is often 
a sy’stohc murmur over the ln«jc when it is described ns a 
to and fro murmur 

In addition to the eirlv dnstohe murmur described above 
in some cases there is also a prosystohe or rumbling niicl 
diastolic murmur at the apex, which resembles the murmur 
of mitral stenosis This is termed an Austin Fhnt murmur Its 
ongm 13 doubtful, but it may be due to a relative stenosis of 
the mitral valve m comparison with the dilatation of the left 
ventricle, which has token place owing to the aortic lenion 
Ihero 13 often considerable dhfticulty m decidmg whether such 
a murmur is a Flmt murmur or an mdication of concomitant 
mitral stenosis A history of rhenmntic fever and the age of 
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the patient are important If the aortic disease is syphilitic 
in origin, the mitral valve is unlikely to be involved, whereas 
with a rheumatic aortic lesion the mitral valve is almost 
invariably the site of concurrent endocarditis 

Apart from the examination of the heart, other signs may 
point to aortic regurgitation The most important of these 
13 a quickly rising and rapidly collapsing cJiaracter m the 
pulse, which IS known as the Gorrtgan<3x ualer hammer ” pulse 
Visible capillary pulsation occurs and maj bo demonstrated 
most readily by pressing a glass shde upon the mucous 
membrane of the lip, when alternate flushing and pallor are 
observed corresponding to each systole and diastole ^Vlien 
aortic regurgitation is severe marked arterial pulsation is 
visible in the neck and in all subcutaneous arteries The 
systobo pressure is lugh and the diastobo low with a resultant 
high pulse pressure A record of tlie puleo pressure is very 
useful for watching if any mcroase of the incompetence develops 
When the mcompetonce is onij slight so that very httle blood 
regurgitates back into the ventricle there maj bo httio or no fall 
m the diastohc pressure, although a diastohc raunnur is audible 
Aortic Stenosis — IVTien the aortic valve obstructs the 
outflow of blood from the ventricle, the latter hypertrophies, 
partly in an attempt to overcome the obstruction and partly 
as a result of myocardial involvement A systobo thrill is felt 
over the aortic area and there is a very loud harsh murmur, 
blowing in character, best heard over the base and propagated 
upwards towards the necL Usually an early diastohc bnut 
indicates coincident regurgitation With advanced aortic 
stenosis the heart rate may bo slow and the pulse slowly rising 
m character Aortic stenosis is relatively infrequent, and should 
never be diagnosed m the absence of a tlmlJ In rheumatic 
cases the heart is usually mucli enlarged 

Symptoms — ^Aortic disease of rheumatic ongin is latent as 
regards symptoms more often than any other orgamc heart 
lesion It 13 not at all uncommon to And patients uho have 
had well marked aortic disease for many years with no 
impairment of health or actmtj In the syphilitic cases 
however, there is nearly always evidence of associated 
myocardial involvement usually accompamed by pain (vide 
p 577) In aortic disease of rheumatic ongm, failure of the 
congestive type maj eventually supervene though this is less 
common than m mitral stenosis When failure occurs in aortic 
disease, attacks of vertigo and sudden sjneopo are common 
and pain m the chest is more frequent than m mitral disease 
Troublesome throbbing m tho neck, and headache also occur, 
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which mtj interfere witti sleep In fhe later stages of failure 
due to aortic regurgitation, mental symptoms such as delusion'? 
and hallucinations are often present 

The bad prognosis which, until recent years, was usually 
given in aortic regurgitation, uas the result of a failure to 
differentiate between the aortic lesions due to rheumatism and 
those occurnng as sequelae of syphilis and artenosclerosia In 
the rheumatic typo the outlook is relatively good but 
svpluhtic and arteno'»cIerotic disease, mvolving the aortic 
valves, implies more widespread lesions in the cardio ^ ascuhr 
system and the patient, even with treatment, usuallv goes 
steadily downhill Sudden death is not uncommon 

CnnoNic Valvoiar Dispasb op Tricuspid and 
Pulmonary Val%es 

Except in congemtal heart disease and infective endo 
carditis the pulmonary valve is rarely affected In severe 
mitral stenosis with right sided dilatation, there may be 
regurgitation through the pulmonar} valve os a result of 
stretching of the valve nng In such cases an early diastoLc 
murmur, knbwn as a Graham Stcell murmur, is heard along 
the left border of the sternum and is indistingiuslmblo from 
that of aortic disease Tlio diagnosis rests upon tho site of tlie 
murmur and the absence of other evidence of aortic rcgurgita 
tion but in actual practice it is often found that a murmur, 
thought to be pulmonary in origin cventuallj turns out to be 
aortic Pulmonar) stenosis is discussed m its relation to 
congenital heart disease {vule p oC4) 

Although less liable to chrome endocarditis than the 
imtral or aortic the tncuspid vnl\e is bx no means immune 
It 13 honever, excessively rare to find the tncuspid mvohcd 
apart from disease on tho left side of the heart Incompetence 
is common in the later stages of congestive faUure but stenosis 
13 relatively rare The latter is evidenced by a tbastohe bruit 
lieard near tho lower end of tlio sternum but care must 
taken not to confuse it mtli a mitral murmur A pubating 
liver IS a valuable sign of tncuspid disease 


CHRONIC DISEASE OP THE HEART AIUSCLE 

{Myocardial Degeneration) 

Death very commonlv occurs as the result of progressive 
circulatory failure In the majonty of such cases auto;^v 
reveals well marked evidence of disease , in an appreciable 
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percentage, however, there is no naked-eye or histological 
evidence of aknorxnality, Kiis fe frequently the case in patients 
dying of tuberculosis, Graves’s disease, or cachexia of varying 
origin. A diagnosis of myocardial degeneration, a term imply- 
ing visible histological alteration, can thus only be arrived at 
with certainty after death. At the bedside, tJicrcfore, it is 
better to speak of myocardial insufficiency rather than of 
myocardial degeneration. 

'3Itiology. — ^The following factom are so frequently part of 
the ch'nical picture of clironic myocardial degeneration that 
they may safely he regarded as predisposing cau.se8 : — 

1. Arteriosclerosis and senile changes in the blood ves.sels, 
with or without a high blood pre&sure. 

2. Chronic nephritis. 

3. Chronic pulmonary disease, e.g., emphysema, bronchi- 
ectasis, chronic bronchitis. 

4. Any rheumatic disease of the heart. 

5. Hypo- and hyper-thyroidism. 

0. Certain poisons, e.g., phosphorus, cliloroforra, lead. 

7, Hypovitamiuosis, especially of tlie vitamin B group. 

Morbid Anatomy. — Slyocardiol damage may take one of 
the following forms : — 

(a) Clo^y Swelling . — Tliis is cbaracteri.sed by unusual 
softness and pallor of the ventricular muscle, whidi may bo 
pinb'sh in colour and is friable to the touch. SOcroscopically 
the fibres are swollen and granular. Cloudy swelling is common 
after prolonged pyrexia from any cause. Complete rccovcrj* 
takes place. 

(b) Fatly Jnjillratw?i . — ^By tliis in meant a pathological 
increase in the fat normally present in the epicardium, with 
an extension or ingrowth of it into the underlying muscle, 
which may even be replaced by fat. In an extreme case fat 
appears beneath the endocardium in streaky j’eJIow patches 
extending to the columnre canieac (trabecula) camea)). Slany 
muscle fibres atrophj’ and disappear, the survivors forming 
thin strands separating columns of fat. Tatty infiltration occtirs 
commonly, though not invariably, in obese porsoas. 

(c) Fatty Degeneration . — ^By this is meant the occurrence 
of fatty globules within the muscle fibres. It occurs particularly 
in association wntli any severe anajmia, such as pernicious 
anajmia, and the leuksemias. It is conspicuous in phosphoras 
and chloroform poisoning. In chronic lung conditions the right 
ventricle may he chiefly affected, otherwise the left usually 
shows the fatty change most markedly. In the anaemias, the 



53S DISEASES OF THE CARDIO VASCULAR SYSTEM 

distnbutjon of fatty changes is patchj, giving rise to a 
characteristic “ thrush breast ” appearance or “ tahbj cat ” 
stnation m the papiliarj muscles Fattj changes usnall} 
follow m the ^ake of disease of the coronarj arteries 

(d) Broxon Atrophj — ^In chrome wasting diseases, such as 
carcinoma or tuberculosia, the heart is often rather smaller than 
normal, and of a brownish tmt on section It ma^ weigh only 
half the normal The muscle is not onl^ brown but friable, and 
the coronary vessels are tortuous Microscopically the fibres 
are smaller than usual, and contam a greenish pigment which 
does not give the so called “ iron reaction ” This distinguishes 
brown atrophy from the mcreased pigmentation present m 
hemochromatosis 

(e) Ftbrosts of the 2Iyocardtum — tliis is meant an over* 

growth of connective tissue m the heart walls It may occur 
in localised patches or diffusely throughout the organ , it luaa 
be obvious to the naked eye or require special methods for 
detection Fibrosis is mvanably a sequel to previous damage 
brought about m various ways (1) occlusion or narrowmg 
of the coronary arteries and their branches , (2) acute mflnni 
mation of the endo or pen cardium ertendmg into the heart 
muscle , (3) s^'philitic disease , (4) tuberculous infection 

(very rarely) Narrowing or complete occlusion of the coronary 
vessels may occur near the ongm of the mam artenes at the 
aorta, or distally and diffusely m the smaller ramifications 
In the former event a large area of muscle will be mfarcted and 
gradually replaced by fibrous tissue if life contmue With 
occlusion of numerous small branches there wiD be multiple 
regions of fibrosis The clinical picture depends on the rate of 
on^et of complete and contmueil occlusion, and on the size of 
the a essel concerned (rirfe p 64G) In embohsm the ce^atiou 
of blood supply is practically instantaneous , m tlirombosi> 
resultmg from artenosclerotic changes and long continued 
narrowmg, it is more gradual In the latter circumstances some 
slight anast<mio«U8 develops with branches of \e8sels not in- 
volved, and the final closure is not attended by such marked or 
senous consequences as occur m sudden embolism Arteno 
sclerotic changes m the left coronary artery and its branches lead 
to fibrosis of the left ventricle, at jta apov particularly Die 
muscle wall becomes thm, pale, and stiffened Tlirombotic 
material is liable to collect m the ventricular cavities over the 
region affected The fibrosis and thinning of the heart wall 
occasionally leads to sudden rapture or aneurysm formation 
Rupture is particularly hable to occur after complete occlusion 
before the soft infarct has had time to be replaced by fibrous 
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tjhsue In inflammatory disease of the endooardmm or pen-- 
cardium, tlie injocardmm is always mvadcd ns weU Along 
with sclerosis of the waives and fibrous changes m the pen 
cardium, connective tissue increases m the heart muscle itself 
When the septum is involved, interference with the bundle 
of His maj lead to heart blocL Sjphilis of the mjocardium 
occurs m the form of a few large gummata or many small 
ones diffusely scattered , the septae are frequently mvolvfed, 
and heart block is common In congenital syphilis the myo 
cardium may be^ filled -with spirochcctes and yet no fibrosis 
be found On the other hand, there may be a general diffuse 
increase in connective tissue, as m the hver, lungs, and other 
organs It is remarkable how immune the heart muscle 
appears to he in mihary tuberculosis, though tuberculosis of 
the myocardium has been described 

Symptomatology — The clinical manifestations of dironic 
myocardial degeneration all result from insufficiency of the 
cardiac muscle They vary widely in different m^viduals, 
but may be described under three mam headmgs — 

Cardiac Enlargemtnt — ^This is nearly always present, but to 
detect the enlargement special X ray methods may bo necessary 
The brown atrophy of senile hearts is the outstanding exception, 
And angina pectons often occurs with httle or no enlargement 
of the heart 

Circulatory 1 ailure — ^In the early stages a persistently 
low exercise tolerance may bo the only evidence of disease 
Slight exertion such as hurrying on the level or walking 
up an xnclme, produces undue respiratory distre&s or even 
precordial pam Later, in the absence of some sudden termmal 
event, congestive cardiac failure supervenes 

Special Symptoms arid Stgm — Any of the arrhyiihmias, and 
particularly extra systoles, may occ\ir Heart block may be 
found Although sensory symptoms are by no means invariable, 
pam beneath the sternum or less significantly over the apo\, 
in the epigastnum or radiating down the inner aspect of one 
or other arm is extremely common (tide p 543) Dyspepsia 
and flatulence, headache, attacks of famtness or dizziness, 
are frequent The memory often fails, and all grades of mental 
disorder may be observed The character of the heart sounds 
wall depend on tlio condition of the ventricular muscle In 
the absence of valvular disease it is not uncommon to find 
the first and second sounds altered m quahty, but there 
IS no charactenstic change Frequently the soun^ are feeble 
and rapid, the so called “ tic tao ” rhythm Occasionallv 
reduplication of the first and second sound produces the 
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6<> cilltd ‘ gallop’ rh>ihm, Ihin ahiij^ induatcs n grirc 
prognosis niicl js often found with cnrtlio renal (h'scaso 

The Heart in Myxceflema — ^In mi-accdcmn and crctmwni 
tlio capacity of the heart to perform work is often diminHlical 
Hie important characteristics of the mjTcedcma heart are 
enlargement a alnggLsh cardiac action, and electrocardiograpluc 
changes The enlargement of the heart mvoI\es all chamkrs 
and ma3 be of groat degree The most notenorth} feature 
of the enlargement is that it diminishes arhen thvTOid extract 
13 administered The cause of t!ie enlargement is not at 
present clear but is probabla duo to dilatation ns a specific 
result of th3TOid dcficienc3, m that m the absence of th3roKl 
hormone the capacit3 for work of the heart is diminished 
In some cases an associated anamna is a contnbuton factor 

The flhiggisli cardiac action is reacaled ba a sloir circuJatioti 
time small canhne contractions as showTi ba fluoroscopic 
examination and the presence of distant heart souml* Hie 
chief electrocardiographic changes arc a diminishwl aolta^e of 
tJic P and QRS aiavos in all le-ads TIio 1 aiaaes jnaa bo Io« 
flat or inverted The ainacs return to norma! amplitude as a 
result of th3T0id treatment 

It IS noteworthv that congestive cardiac failure onla occurs 
m a small percentage of cases wtli jn3TccDdcma lieart Tins w 
apparentU duo to the fact that as the cncrg\ reqmrenienLi 
of the bocb m !i3poth\Toid states are so dtmmishcd tlie 
sluggish enlarged heart can deal with tlicm ndequatclv 
Indeed, when congestive canlmc failure m jn3Xrt‘dematoiw 
patients does occur, there is not mfrequenll3 an iis.*-orMtnl 
artcriosclerosLs In tho«e rare lasfances where the failure w 
easentmll) a m3 \cedcnmlous one tlu condition m lienefiteclk 
tli\Toifl treatment 

Deficiency of Vitamin B, — In di eaces duo to deficient v of 
certain members of the Titniiim B group sutli ns occurs m 
lien bcri pnthologie-d ilmngcs tan be Ob'-cried in the licjrt 
IhiH deficictUA mnA occur m lioa\3 bccrdnnk{r» llntflfgi 
ealh tliero otciiis Jndropic dcgcncmtion of the m3o<“mlnl 
iTIlirt's perit t'nrfrfrraxA'tfft Ths:^ cfcartges h'<fifcur 

not of regular occurrence and max he found in coiidition-H of! cr 
than ben hen (ImicalK there is riiHrgemont of the Jmrt 
imohiiig particTilarlj the right side and tardne fiiliin will 
ton,^e'-tion firqucntU follows 

At autojH3 li3pertroph\ and dilatation of all the chamben 
are found Adequate trcntiiient with \itarnm I’l prodncei 
lieneficial nMilts with a iliuunution in the size of the heart 
Digitali-* therapA has no such effect 
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Clmitillj this of mjocarduil degenor-xtion la usually 
ussociated with peripheral neuritis but m some cases there is 
onlj a history of dietary insufficiency of \ itamm B containing 
foods 

Cases of pellagra frequently show symptoms and signs of 
cardio vascular damage and it is probable that this is duo to 
tho association of a vitamin Bj deficiency in this disease 

III human scuriy clmiigOb m tho myocaidmni lave been 
dcsciibcd It 13 not clear tint vitamin C deficiency is resjionsible 
foi thei'O IS usually present a multiple vitimui deficiency and 
tho carchac lesions may bo duo to the lack of \itainm Bj 
^ltanun C is low in rhenmatic fcicr but its admuiistrition Ins 
no effect on tic clinic d course of tho condition and does not 
reduce the mcidenco of recurrences 


THE ANGINAL S\NDKOML 

Iho toxin angina as applied to cardio vasciilu symptoms 
mdicalos paroxysmal discomfort or pain refonod to the sub 
fetoinum or precordmtn It is import int to realise tl at angina 
pectoris 18 a symptom complex rather tlian a disease and that 
it may occur m a number of pathological conditions not 
necessarily closely related to one anotl or either as regards tho 
site or typo of tho pathological lesion For oxamplo anginal 
symptoms may occur with coronary bcJerosis uith syTihilia 
of tho aorta occasionally with rhciunatic disease of tho aortio 
aalves with myocardial diseisc of unltnonn oiigin or uith 
severe anannia n Ii itever its cause 

Angina may be regarded os a type of cardiac faduro uhicli 
IS specially prone to occur wth the chrome and degenerative 
changes which involve tho heart and aorta after middle life 
It is of interest to note that anginal pain is uncommon in 
congestive cardiac failure If this type of failure becomes 
established m a patient who has previously been subject to 
angina the attacks usuaffy cease affhough cardiac lusui^ciency 
may be both considerable and jirogressivo 

Just as angina is the result of varymg pathological condi 
tions so also it vanes very widely in its seventy and clinic il 
features At one end of the scale it may be little more than 
a sense of oppression beneath the stemuin uhich rapidly 
thsappears with rest at the other it may be a pam of such 
intensity and torment that tlie patient mai die in an attack 
Between these two extremes there is an almost infinite 
gradation of symptoms the only common factor in whicli a 
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pain or discomfort referred to the region of the prccordmiu 
and to the sternum m particular 

Morbid Anatomy, — ^Although the anginal Sirndronie nn\ 
occur m a number of pathological conditions affectmg the 
heart or aorta, at autopsy there is always found some degree 
of coronary sclerosis or some obstruction to the mouth of a 
coronary artery that produces some ischcerma of the mjo 
cardium As a result of this, there is also evidence, nahed 
cje or microscopical, of fibroid changes m the heart muscle 
In some cases death may have occurred as the result of a 
coronary occlusion with resultmg infarction of the heart muaclc 
In addition to the coronary sclerosis there are usual!} general* 
«ed artenosclerotic changes m other vessels Sometimes the 
coronary vessels themselves may be reasonably patent, but 
the presence of artenosclerotic plaques near their origin m the 
aorta may ha\ e obstructed the blood flow In other case* of 
angina syphilitic aortitis is found {mde p ^>76) In the majority 
of cases the heart is found to be enlarged 

51tiology. — ^Angina pectoris, especially m its more severe 
forms, IS far more common among males than females It is 
pnmaniy an affliction of the upper classes aud is less often seen 
among manual workers It is most prone to occur in those uho 
ha^e been subjected to heavy responsibility and mental strain, 
and It is speaaliy common among medical men Although 
over mdulgence m food dnnk, and tobacco may play a part, 
any factors ts hich tend to produce artenosclcrosis are important 
Of these, heredity has perhaps the greatest influence Angina, 
like gout, arteriosclerosis, and cerebral hsemorrhage, often tends 
to recur m succ^sive generations of one family 

Angina is a common feature of syphilitic aortitis, and hero 
it may occur even below the age of forty, whereas angina 
due to other causes is increasingly common &om forty upwards 
Very occasionally angina may occur m patients with rheumatic 
aortic, disease Bheumatic mitral lesions, however, are seldom 
if o\er associated with conspicuous pain, though aching under 
the left breast is not uncommon when the patient la tired or 
overworked 

The mechanism of the symptom appears to depend upon a 
relatiie or absolute auoxwima of the myocaithum Thus 
angina pectoris is found not only m the yiresence of coronary 
nareowing but may sometimes occur m the course of profound 
anmmia or during an attadj of paroxysmal tachycardia 

Symptoms of Angina Peclons — In ifc» Jess seiere forn^, 
angina is a feeling of oppression or discomfort beJimd the 
sternum or over the precor^I area, and the onset of an attack 
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IS as a rule definitely related to eserciso A patient subject to 
buoh attacks may be able to nalk in comfort on the lei cl and 
at a rea'sonable speedj but sliould he have to hurry, to valL 
upliiU or against a strong wind, he develops sternal or precordial 
discomfort or pam, which grows steadily worse if he persists 
with the exertion , if, however, he stops to rest, the sjTiiptoms 
pass oS completely m the course of a few mmutes Often the 
symptoms are more severe , there may be a definite gnawing 
pam over the precordium which may radiate upwards mto the 
neck or down the arms, particularly the left arm Nor are 
the attacks any longer brought on only by exertion In the 
more fully developed cases of angma the paroxysms may start 
as the result of emotion, anger, or excitement, or they maj be 
precipitated by shght external stimuli such as cold, or by an 
unusually heavy meal Sometunes, mdeed, the unfortunate 
sufferer may have severe attacks without any obvious cause, 
even when at rest m bed 

In the extreme grades of the malady the patient presents 
a fatnkmg chmcal picture The attack begins abniptly with 
excruciating pam m the region of the heart It may be 
confined to the sternum or ma> radiate thence down the 
inner aspect of the left arm, sometimes down both arms, up 
mto the neck, or down towards the epigastrium The cliest 
feeU as though it were gripped m a vice, and there may some 
times be a sense of uupendmg death which occasionally is 
justified by the result llieso subjective sensations are associ 
ated with an ashen pallor of the face, holding of the breath, 
and a complete umnobihty The sufferer is obviously afraid 
to move or even to breathe The agony of even a severe attack 
seldom lasts more than a couple of mmutes and its duration 
is often a matter of seconds only, though to the patient lumself 
it may seem an etermtj He may break mto a profuse 
perspiration, and for some time after the attack may be 
stnlmgly dyspnmic and complam of mtense fatigue If nn 
exammation can he made diirmg an attack — a rare event — the 
pulse os found to be soft and re^ar and is seldom increased in 
rate The blood pressure, however, has been showm to rise before 
the onset and durmg a paroxjsm Often aftei the subsidence 
of an attack there may be hyperesthesia over the precordium 
and sometimes moist somids at the bases of the lungs 

Diagnosis — ^The diagnosis of angma pectoris is often one 
of consider iblo difficulty, particularly when, as often happens, 
the patient is not seen m an attack In such a case the history 
of the patient is of the greatest impoHanco The important 
factors are — 
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1 The age angina pectoris is -verv rare before about 
fort} jeans of age 

2 Dimmisbed eiercise tolerance the great inajontj of 
sufferers from angina are iindah djspnccic on •slight cxertun 

3 Evidence of a cardio vascular lesion most patients 
who suffer from angina Mill show objective evidence of disease 
such as cardiac enlargement or aortic valvular disease 
Thickening of the radial or retinal artenes niaj be the onl> 
clinical evidence of arteriosclerotic changes but X raj exaniuia 
tion may shon that the aorta is dilated or that a doubtful 
heart IS really enlarged It is important to reah'tc that a normal 
electrocardiogram m no waj precludes the occurrence of angina 
tliough elcctrocardiograpliio changes are the most \ aluable sign 

Perhaps the most significant pomt m the diagnostj of 
angina is that m this condition the attaclvs of pam are induced 
by exertion and reheacd by rest Any siibstemal or pre 
cordial pam in a patient of middle age or over which has tlieso 
characteristics must he viewed with grave susjiicion In the 
more severe types where the pam comes on spontaneously 
there is likely to be confirmatory evidence m the form of 
objectiae o\idence of cardiovascular disease and the attacks 
are also likclj to be sufficiently typical to justiR tho diagnosis 
The differentiation between an angmal attack and coronarv 
occlusion is dealt wath below (tide p >4!)) 

Sub-mammary Pain — Pam m the prctonhiim and particu 
larh m tho sub mammary region is not nucommon in patients 
m whom, there is no demonstrable cardio a ascular Ic ion 
Such pain was m tlie past often described ns pseudo au„iua 
a term which is misleading to tho medical man and often 
disastrous for tho morale of the patient It is common among 
tho emotionally unstable and particailarij among women ut 
the menopause The pam is iLsuaUj beneath tlie left brc-i«t 
ritlier than substemal and is often desenbed as aching or gnaw 
mg in character it is more prolonged than an attnci ofanginn 
and IS often alleged by tho patient to be present contmuoii'h 
for long periods It is not noticeably increased during exertion 
though it may l>e aggravated after exertion or bj craotiou or 
excitement Often there is stnking hyperesthesia m addition 
Unlike angina such pain is not characterised bj uumobililv 
and holding of the breath but rather by rostlessne'S an 1 
tion Often there are in addition other evidences of viiso 
motor or nervous instabihty, such as cold extremities attacks of 
migraine neuralgia or fiu'ihca of heat '^omctime^ prccordial 
pam or discomfort is as ociatod with the mmiodcnte use of 
tobacco, tea or coffee 
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P'lin in*tho left side of the ch^t is not; uncommonly associ* 
itccl mill dj^pepsia, particularly when there is much gastnc 
ilisfconsion The patient often complains of “ a^and round the 
heart,” and when eructation occurs the discomfort is promptly 
relieved Distension of the stomacli with air is a frequent 
occurrence in the reflex dyspepsias resultmg from cholecystitis, 
but it often results simply from aerophagy in nervous dyspepsia 
Correction of the diet, or aucli drugs as belladonna or alkalis, 
may relieve the symptoms and thus aid m the diagnosis 
from angma pectoris It must be remembered, however, 
that attacics of angma pectoris may be induced by a heavy 
meal and may be followed by eructation Am yl mtnte, 
though usually effective in the rchef of angmal pam, has 
no effect 

Vasovagal Attacks — ^These attacks, ongmally described 
by Gouera, may sometimes be confused with angma Though 
the patient may complain of a seme of constriction m the chest 
there is no severe pam and the most striking symptom is a 
sense of impending death Vasovagal attacks most frequently 
occur in women uho are debilitated and have been subject to 
prolonged emotional stress Though the sensation that death is 
unmment is very vivid and alarming, death does not occur in 
an attack and there is rarely any objective evidence of heart 
disease With reassurauce and rest there is usually a gradual 
improvement though the attacks may recur for j ears Unlike 
angmal attacks they are not brought on by exercise They 
probably account for many of the cases vaguely diagnosed as 
pseudo angma During a vasovagal attack the pulse may be 
extremely slow and sweatmg profuse 

Treatment — Since angina pectons is an indication of 
catdio vascular disease, almost certainly progressive, and smee 
there is aUvajs the possibiUty of sudden death m the next 
attackj it IB important to recommend a regune which excludes 
as far as possible such factors as predispose to an attack 
Sudden exposure to cold must be avoided , bed and bedroom 
tsVitraVA -watcrieA, xoj fc/tAatA- -wiOti xsMt. ■sfcftiete leiisy pitVipA-aAft 
an attack Anj exercise which may bo regarded as excessive 
for the mdividual concerned, mental strain, and over indulgence 
in food, drink, and tobacco should bo forbidden Exertion 
shortly after a meal is to be avoided In the presence of syphilis, 
a preliminary course of mercury and iodides must he given 
before admimstering arsomcal compounds {vide p 580) Under 
a satisfactory regime patients often survive for many jears 
To the patient’s friends, however, it is probably wise to bo 
frank as to tlio possibihty of a fatal attack at any time 
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In an attack truutnn tablets, or pr , ^licwetl and 
placed under the tongue, w inhalation of amyl mtnto— a 
capsule containing Tr [3 crushed m a handkercbiof uill suflice— 
will usually terminate the attack abruptly, though sometimes 
it'may fail Moiphia and atropme m full doses may he neccs 
sary when severe attacks recur at bnef mtcrvals Continued 
admimstration of sodium nitnte (i to 2 gr ) or of hquor tnmtrim 
(n\l to 2 ) are not Ukely to bo effective in dimimshmg the 
frequency of attacks, but bromides and other sedatKes often 
are Operative measures, such as tbyroulectoim or sympe 
thectomy, hai e on the whole proved ineffective 

CORONARY OCCLUSION 

There is one important clmica! symclrome associated inth 
sudden acute substemal or ep^astne pain that deserves a 
special descnption, namely, that caused by occlusion of a 
coronary vessel In every case of angma pectons where the 
pain contmuea for fifteen mmutes or longer, occlusion of a 
coronary vessel must bo suspected 

Morbid Anatomy* — ^The coronary artenes onoAtomoso so 
poorly that the permanent occlusion of a coronary vessel 
always leads to the deatK of the muscle suppbed by it The 
6126 of the resulting infarct depends both on the suddenness 
of the closure and on the size of the vessel mvolved ^Vhen 
the mam coronary vessels are occluded, sudden death, or 
death after a short mterval, is the rule Occlusion of fairJj 
large branches is, however, compatible with life, provided it 
occurs gradually Sudden occlusion even of a small branch 
may be immediately fatal In the hearts of patients who 
have survived a number of agomsmg seizures, localised 
patches of fibrosis may be found, soggestmg that some of the 
angmal attacks may have been doe to the gradual occlusion 
of some small coronaiy branch The region depnved of its 
blood supply undergoes the morbid changes associated with 
infarction The presence of necrotic tissue m the heart wall 
gives nse to leucocytosis and pyrexia If the infarct extends to 
the pericardium, a pencardial thrombus forms If it extends 
to the endocardium, a mural thrombus develojis, portions of 
wluch may break off to form emboh in the lungs, bnin, spleen 
kidneys, or elsewhere If the patient survives, tho infarct 
gradually becomes replaced by fibrous tissue -mtli or without 
w-eakening of the heart waH Occasionally an oneunsmal 
dilatation with subsequent rapture may occur at the site of a 
previous infarction 
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Sltiology — ^llie blocking of a coiouary veh'sel is due to 
formation of a thrombus m its Imuen Hence all causes pre 
disposing to atheroma or arteriosclerosis arc of importance, 
siith as prolonged high blood pressure, old age, clironic nephritis, 
gout, ayplulis, hereditj , tobacco, mental worry, over indulgence 
lu food and drink. 

Symptoms — Coronary thrombosis occurs more often when 
the patient is at rest than when he is active The onset of 
symptoms is very sudden and the patient is at once seen to be 
gravely ill The mitial symptoms are pam and collapse The 
pam IS usually suhstemal but it may sometimes radiate into 
the epigastrium The pulse is thin and rapid and the blood 
pressure often very Ion The patient rapidlj becomes pale or 
cyanosed In spite of severe collapse the mind is usually clear 
Sometimes death may occur within a few hours of the onset 
The pain persists for hours or oven for days, especially if it la 
not controlled by morphia During the first twenty four hours 
the temperature is subnormal but later it rises and pyrexia 
may contmuo for a week or more At the some tune a polymor 
phonuclcar leucooytosia develops After the pam has passed 
off the patient’s mam complamt ^ one of extreme exhaustion 
On ph^'stcal examination during the initial stage of shook 
the heart sounds may bo barely audible, but riles are frequently 
heard at tlie bases of the lungs ARer a few days a pericaiduxl 
rub may bo detected but this is often very transitory Occasion 
ally coronary thrombosis may bo accompanied b\ the sudden 
development of an aixhythima, such as auricular fibrillation 
or heart block 

‘ If the patient survives for seven days or longer embobo 
phenomena may appear Tho emboli are formed from detached 
intraventricular thrombus and they may lodge m the lungs, 
brain, spleen, kidneys, or elsewhere The risk of embohsm 
persists for about four weeks and patients who appear to have 
survived the initial dangers of coronary occlusion may succumb 
to a large embolus, most commonly m the lung Sometimes 
file IS termmafied 6y a second coronary tiirombosis witiim a 
few u eekg 

Often when the patient survives the mitial stage of collapse 
he maj gradually develop symptoms of congests e cardiac failure 
With pulmonary oedema and anasarca In such cases he often 
becomes confused and delirious and dies withul a few weeks 
Coronary occlusion is frequent amOng the aged and m such 
cases there may often be little or no preeordial pam and few 
characteristic symptoms , 

The electrocarihographio findings aro not constant, but may 
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be sagg^tive The conspicuous alteration in the electro 
cardiogram is in the T irav© which is inverted in leads I or 
III The T wave in lead II maj alao be inverted in conjunction 
with an mverted T either m leads T or m The T wave in 
lead m may be unoauallj elevated when m lead I it is 
mverted and I'ice icrsa Often that portion of the curve 
immediately succeeding the R or S wave tends to become 
raised above or depressed belon the base line (tide Fig 



Pro 15 ~£lectrocariLogniBis irooi a mazi agrd 54 (a) 5 daj? (b) 12 
(e) 14 weeks after a coronary thrombosis In (o) in lead IIL the jwrt on of 
the enrve durmg the S T interral is raised aboie the base line and T u sbghtir 
inverted in (S) T is deeply inverted in leads IL and HI in (c) these hare 
returned eome way towards the normal After the thrombosis the temperature 
rose to 102 for 4 days the white coont rose to "9 000 and the systol c blood 
pressure fell from ICO td 90 mm of merenry 

<Framaa Etwtroeard OTniR tvCr J/duriecCami'Vrj 


Sometimes lead I^ may show inversion of the T waves before 
thej have developed or after they liave th appeared in the 
other leads 

As is clear from the preceding de'scnption the condition 
maj simulate closely such abdominal emergencies as perforation 
of a peptic ulcer acute gall stone cohe and acute h'emorrbagio 
pancreatitis The dj-spncea pallor fall m blood pre««ure 
and later a pencardial fraction rub are perhaps the most rclioW'’ 
pomts of difference m the eariy stages In perforation the 
prwence of ga» below the diaphragm m an X rav clinches the 
diagnosis 
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A coronary tlirombosis often produces symptoms which 
ore regarded by the patient, and sometimes by his doctor, as 
due to “ acute indigestion ’* It is surprising how often the word 
“ agonising ” is used of the pain by sensible patients and this 
should put the doctor on his guard against acceptmg the 
diagnosis of indigestion natulence may bo a very prominent 
symptom Sudden onset of severe discomfort, distension or 
pain m the upper epigastrium, occurrmg m a patient over 
middle age must always be regarded with suspicion 

Coronary thrombosis is differentiated from on attack of 
angina pectoris (1) by absence of relation to effort , (2) 
the relatively long duration of the pain , (3) sjTnptoms of 
shock 

Prognosis — Coronarj occlusion is probably the commonest 
cause of sudden death Many of its victims die withm a few 
days but there is no malady m which it is so difficult to give a 
dc6nito prognosis The most desperately ill patients not m 
frequently confound all prophecies by recovering vhile others 
who appear to he doing woU may develop cardiac failure or 
rupture of the heart or may die of an embohsm In general 
]t may bo said that the younger the patient the better tho 
prognosis as regards complete recovery, but even patients over 
seventy may recover and bve for many j ears 

Treatment — The most immediate need is to relievo the pain 
b} adequate injections of morplua (i to i gr ) repeated if 
necessary The nitntes are not only useless but dangerous as 
they produce a further fall m blood pressure Absolute rest 
with expert nursing is essential Under no circumstances 
should the patient be moved after tho first few days, as this 
may precipitate embolism Complete rest in bed for nt least 
BIX uecLs IS essential even for the mildest cases, and con 
valescence must be prolonged Cardiac stimulants such as 
camphor are madvisnble If the patient is nervous and over 
anxious bromide is helpful 


CONGESTIVE CARDIAC FAILURE 

In congestive cardiac failure, mabihty of the cardiac muscle 
to mamtam the circulation efficiently results m typical patho 
logical changes m practically all the oi^ans of tho bodj , such 
changes are tho same whatever the cause of tho failure, 
whether associated with valvular disease or duo entirely to 
myocardial degeneration Tho treatment of congestive failure 
is the same whatever its origin may be 



550 DISEASES OF THE CARDIO VASCULAR SYSTE5I 

Mortid Anatomy ol Congestiye Cardiac Failure — Tlie 
pathological changes found at autopsy are best described under 
the vanous systems involved 

1 Th& Cardxo Vascular System detailed descruition 
need be given at this point of the pathological changes m the 
heart, as these are descnbed m the sections allotted to the 
various tj^pes of valvular lesion It is true, however to say 
that in congestive failure, whatever its ongin, the right 
ventricle is dilated, with widemng of the tricuspid valve, 
the great vems, as a result of increased difficulty in discha^ing 
their contents into the anncle, are dilated, and as a result 
fluid collects m the suhcutaneous tissues, particularly those 
of the moat dependent parts Stasis in tho dilated auncles 
or veins frequently leads to the formation of thrombi 
which may become wholly or partially detached and lead 
to embobsm and infarction Clots from the right auricle 
will lodge in the lungs, while those from the loft side of the 
heart may produce infarction anywhere m the systemic 
circulation Further, as a result of the increased venous 
pressure, passive eSuaions may collect in the serous cavities 
most commonly in the pentoneum, and less frequently in 
one or both pleural cavities, and m the pencardium In 
severe cases there may be a generalised anasarca, mvolnng 
in addition, the abdominal wall and the scrotum 

2 The Lungs — In chronic coses the lungs are tougher and 
redder than normal, and tho condition is descnbed as red 
induTaiton On histological section many of the alveob are 
filled with exudate containing red cells and the so-called heart 
failure cells, which mclude blood pigment Sometimes actual 
areas of hmmorrhage occur m tbc substance of the lung, known 
as pulmonary apoplexy In addition, there may bo infarctccl 
areas which result from the occlusion of a branch of the pul 
monary artery by an embolus consisting of a detached jwrtioa 
of thrombus formed in the ngbt auricle Such infarctions are 
roughly wedge shaped, and are found with their base on the 
visceral layer of the pleura , the inforcted areas are red m 
colour, and the p/eura overlying ilAem shows evnfcnct? o/ <» 
pleunay, sometimes complicated with an effusion which may 
be blood stained On section of the lung much oedema fluid 
may be expressed particularly at the bases In the bronchi 
there is an excess of blood stained secretion 

3 Ahmentary System — Owing to the condition of general 
venous stasis characteristic changes occur m the liver, and to 
a less extent ^n the spleen and ahmentary canal The bier is 
usually described as nutmeg m tyiw, owing to its peculiar 
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appearance on section , there is considerable general enlarge 
ment and the capsule is tense , on section the cut surface 
consists of a large number bf darL red pomts surrounded by 
a greyish or ycUoinsh rone , the red areas are around the 
central veins of the lobule, •while the outer zones of the lohnle 
are yellow from fatty degen^tn® 

The spleen la firmer than usual owing to increase m its 
fibrous tissue elements, and m colour a dark purple , it is 
rarely enlarged, and sometimes may be smaller than normal 
Recent or old infarcts are common 

The mucous membrane of the alimentary canal particularly 
in the stomach is dark and congested , petechial hajmorrbages 
may be present with an mcreosed secretion of mucus and 
sometimes mmuto erosions of the mucous membrane, which 
may lead to hsemoirhage into the cavity of the stomach 
Gangrene resultmg from embolism of the mesentcnc vessels 
is a rare complication 

4 Kidneys — The kidneys in congestive failure are often 
described as “ india rubber, ’ owing to the mcreased toughness 
of their substance They ore somewhat enlarged, markedly 
firm, and dark m colour On section the cortex is mde and 
well djlTercntiated from the medulla Scarrmg due to old or 
recent infarcts may be found 

6 The Central Nervous System — Cerebral softening may 
result from inf-irction due to clots from the left auricle or 
fragments of vegetations detached from the mitral or aortic 
valves Tlua may occur m chronic valvular disease, but is 
more common in subacute bacterial endocarditis 

Signs and Symptoms ot Congestive Cardiac Failure — A 
patient with severe congestive failure presents so typical a 
picture that no long description is necessary Breathlessness 
IS perhaps the most constant and stnking feature , even at 
absolute rest dyspnoea is obvious, and the patient breathes 
far more comfortably while propi>ed up {orthojincea) He is 
markedly restless and is constantly making attempts to 
cough wluch are often ineffective or may produce a little 
frothy and sometimes blood stained sputum The restlessness 
and couglung prevent slwjp, and m consequence troublesome 
insomnia adds to the burden thrown upon tlic licart The 
complexion vanes from pallor to cyanosis and the latter is 
specially marked in the ears the tip of the no<!e and the ex 
trcmitics Although the subjects of valvular disease are usually 
thin this maj bo masked to some extent by oedema and the 
abdomen is distended bj ascit^ and enlargement of the hver 
Abdonunal pain and vomiting are common , the former is duo 
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to the enlaiged and tender liver, and the latter to the chrome 
gastntis produced bj the passive venous congestion m the 
gastric mucous membrane The terns are markedly distended 
with blood, and those m the neck maj be seen palsatuiff In 
the more severe cases profuse sweatmg may be s stnking 
feature, and the patient is cold and clammy, wlule the mouth 
temperature is recorded as subnormal 

Embob, consisting either of fragments of clot from the 
auricles or of portions of valvular vegetations, may produce 
symptoms dependmg on the localisation of the infarcts pro 
duced Sudden pam m the client, with dyspnoea, luemoptysis 
and later a pleural rub, indicate infarction of the lung, which 
may be followed by a pleural effusion often blood stamed. 
Embob from the left side of the heart maj produce sudden 
hemiplegia, due to a cerebral embolus Pam m the region of 
the spleen and occasionally a rub may mdicate infarction- 
Other less common sites of embohsm are (1) penplieral VD«rfb 
in the limbs, especially the legs , (2) retmal vessels , (3) meson 
teno vessels , (4) renal arteries, resulting in transient luematuna 
and albummtina Embolic manifestations such as tho«o 
described above occur most frequently m congestive failure 
and mitral stenosis or m subaento bacteria] endocarditis , of 
the latter condition they may be an outstnndmg feature 

Such IS the climcal picture of severe congestive failure, hut 
sometunes one particular group of evmptoms may predommate 
Thus, for ©sample, mdigestion and vomiting may suggest an 
abdommal condition, and the true pathology of the symptoms 
only becomes apparent on findmg a cardiac le-^ion with an 
enlarged and tender liver 

In some cases of cardiac failure mental symptoms mav he 
a prominent feature Apart from restlessness and anueti the 
patient becomes the victim of temfjmg dreams and hallucma 
tions, which may lead on to a state of complete confusion and 
disorientation When tbe«o symptoms develop early, the 
patient needs careful watchmg lest he jump out of bed and 
mjure himself Occasionally violent delmum develops As a 
rale severe mental symptoms are oi gyave progoo’os 

On physical exammation apart from the signs of Tabular 
disease, there is found to be mcreased cardiac dullnC'S to the 
nght of the sternum, mdicating dilatation of the nght "ide of 
the heart On examination of the chest the respirations are 
frequent and .shallow , the percussion note at the ba«es of 
the lungs is impaured and, if pleural effusions arc present 
there may be a board like duUne'S , on auscultation rales 
are heard over the bases, and sometimes signs of a more 
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gencrali'sed bronchitis are present The hver is easily palpable 
and may extend as low as the umbihcus , it is markedly 
tender, and may bo felt to pulsate The spleen is rarely 
palpable If ascites is pfesent 0uid may be detected by a 
thrill and movable dullness , often the amount of distention 
and eversion of the umbilicus may make the diagnosis of 
ascites obvious vithout any physical exammation 

The pulse is always rapid, and often markedly irregular 
ovmg to the presence of auncular fibrillation {vide p 511) 
Other arrhythmias, particularly extra systoles, are frequent 
accompaniments of congestive failure 

In the milder cases of congestive fadure when the patient 
has only few symptoms, a careful exammation may detect 
physical signs nhicli pomt to the true diagnosis Coarse rales 
at the bases often occur long before any ccdema or marked 
djspncca, and sometimes tenderness under the nght costal 
margin may mdicate the early stages of venous congestion of 
tho liver, even though tliere is no obvious enlargement of 
that organ Increased venous pressure may bo demonstrated 
by the failure of the veins of the arms to collopse rapidly 
when the limb is elevated above the level of the manubrium 
Congestive failure however mild nccessanlv imphes some 
degree of breathlessness at rest 
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It has been emphasised that the most important factor 
vluch determines the onset of cardiac failure is the condition 
of the heart muscle If the muscle remains even relatively 
undamaged the presence of chronic valvular disease will 
produce few if any symptoms So great is the reserve power 
of the healthy myocardium that even moderately severe 
grades of mitral and aortic valvular disease are not mcom 
patible with reasonable longevity and activity It must, 
hon ever, b& in rzwad JJtst llw pvasaw® ebnxije raJ PiiAsr 

disease nearly always indicates that at some time in the past 
there has been more or less severe inflammation of the myo 
cardium, and this, coupled with the extra strain thrown on the 
heart muscle by valviilar disease, is extremely likely to lead 
ultimately to cardiac failure In chrome valvular disease, 
myocardial insufficiency frequcntlj anses in late middle hfo 
as a result of the gradual impairment of tho functional capacity 
of tho heart muscle, m common mth that of tho skeletal 
muscles 
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The Prophylaxis ol Cardiac Failure — ^Tho treatment of 
acute carditis has already been discussed elsewhere, but there 
Tomains the problem of tho patient who after an acute canhtii 
usually duo to rheumatic ferer, is loft with a heart damaged 
by valvular disease 

1 Atoxdance. of Further AUacls of McumaUc Ecier—lf 
tho patient is a child there is a grave risk that farther recur 
rences of acute rheumatism may cause additional damage 
to tho heart and it is therefore aU important that tho patient 
should bo shielded as far aa possible from such attacks If 
possible, the child should bo removed to healthy surroundings 
m the country, and all factora such as overcrowding and 
defective nutrition should bo ebminated Unfortunately 
under present social conditions this is usuallj impossible 
except among the nch If tho patient m of tho iiuhistnai 
class, something may ho gamed by sending him to {i specivl 
school for rheumatic or mvahd children 

2 Occujiatton — ^Thc question of occupation is an important 
one m patients with damaged hearts All occupations which 
involve heavy manual work are highly unsuitable Tho 
problem mamly arises among tho poorer class of patient. 
Clerical or business work of some kind is sometimes a solution 
Kgh altitudes and hot chmates are to be avoided 

3 Personal Hygiene — Focal infection must be avoided 
The teeth should bo kept m good order and all canons or 
dead teeth removed, ns infection from such a soiireo mav 
produce infective endocarditis IVholcsalo tonsillectomy in 
rheumatic patients has nothing to recommend it, but if the 
tonsils are a focus of chrome sepsis they should bo removed 
^Vhen no signs of failure are present on ordinary diet is satii 
factory As regards oxorciso, though it must bo realised that a 
patient with a damaged heart has a ihrainished carthne reserve 
it IS most important from the point of view of gonenil health 
that reasonable exercise and fresh air should bo encouraged 
Tho patient’s own sensations form tho best entonon as to the 
amount of exorcise to be allowed Fatigue and brcathlossnoss 
wil bo a suTTicicnt warmng ttiat; the heart muscle is 
overtaxed In all cases with chronic valvular lesions, strenuous 
competitive games such as football boxing and runmng rotwt 
bo forbidden but more moderate exercise such as walking 
or golf are often licnoficial Jloro sleep is needed bv a cirJiac 
patient than hj a henlthj person and all factors which pnylucc 
m'^omnia must l>o avoided 

4 Mental Hygiene— At is most important that a pdient 
with a valvular lesion should not bo nllowctl to drift into 
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chrome invalidism through too much concentration on Ins 
disability While it must be explained to him that reasonable 
precautions must be taken, ho BhoiUd bo encouraged to regard 
himself as capable of a normal and useful life Not infre 
quently patients inth valvular disease have a haunting fear 
that they may suddenly drop dead, and it should bo explained 
to them that there is no risk of this occumng 

Treatment oi Incipient F^ure — Having dealt with what 
might be termed the prophylactic treatment of cardiac failure, 
we must now consider tho case of the patient with a damaged 
heart, who shoTO early signs of cardiac failure This may 
bo manifested in ranous nays, such as undne dyspnoea on 
exertion, tachycardia or arrhythmia, or digestive disturbances 
Tho occurrence of such symptoms is an indication that the 
capacity of the heart muscle is being overtaxed, and a warmng 
that, m the absence of adequate steps to adjust the hfe and 
regime of the patient to his condition more severe symptoms 
will develop .As a nile it is desirable that the heart should bo 
rested by eonfmng the patient to bed for a few days, though 
when the symptoms are sbght, prolonged or absolute rest in 
bed IS unnecessary In crises with threatened failure it is most 
important to avoid rcspiratoiy infections, such as bronobitis, 
owing to the extra work thrown upon the heart by 
coughing Adequate clothing and the avoidance of draughts 
and damp will contnbuto to this object, and m times when 
epidemics of catarrhal disease are prevalent, places where 
infection is hkely to be contracted, such as churches and 
theatres, should bo avoided An attempt must also be made 
to mimmise unnecessary exertion, such os climbing of stairs 
Pregnancj must be avoided at all costs, as it is likelj to produce 
cardiac breakdown If tho symptoms of impending failure 
are gastnc, the diet should be modified by taking small meals 
of dry food, with some hmitation of the fluid intake , starchy 
foods such as puddings must not be taken owing to tho flatu- 
lence which may result The question of the adrmnistration 
dnjgs IS a- dedwtstJa pnint Prov^dad tha jpnJsa reraaina 
regular, it is doubthil whether anything is gamed by giving 
digitalis but a general tomo such as strychmne or nux 
vomica may he useful If the patient’s work involves 
manual labour, ho should be advised to obtain a more 
sedentary occupation 

TllEATMrNT or CONOESTtVE CARDIAO rAILURE 
IFo now have to deal with the problem of established cardiac 
failure Tho patient is breathless even at rest, oedema is 
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present, and there may be effusions m the pleural or pentoneal 
cavities, cjanosis is often marked, and the condition is 
obviou'ly one m ^hich life itself is m dinger In a large pro 
portion of cases auricular filmllition is present The objects of 
treatment are threefold the procnrmg of complete rest , tlie 
relief of the venous congestion, and the restoration of a more 
normal pulse rate The«e points are dealt with in detail below 

1 Rest — ^Needless to say, absolute rest is Ksentiah 
Usually dyspneea prevents the patient lying flat, and a sitting 
posture m bed is foimd to be most comfortable Ho should 
be prevented from doing too much for himself, and sati factorv 
progress depends mainl 3 on careful nursing Patients with 
marked orthopneea are sometimes more comfortable propped 
np m an arm chair The most valuable drug for procuring 
adequate rest m a patient with severe heart failure is moiphia 
This should be given m a dose of ^ gr hypodenmcallv , if 
there is cedema of the lungs gr of atropme should be given 
simultaneously With such treatment the patient rapidlv 
ceases to be restless and will often obtain a reasonable penod 
of sleep, from which he awakes marvellously unproved JS'o 
attention need be paid to the theoretical nsk of depresomg 
the heart with morphia, and the drug should never lx with 
held m restless and anaous patients with severe cardiac failure 
In milder cases, or after improvement has taken place, chloral 
bromide, or paraldehyde may be given bj month 

2 Rehe! of Venous Congestion. — In severe congestive 
failure, whatever the lesion, the patient is usually cyanosed, 
the veins distended, and the cardiac dullness is increased to 
the right of the sternum The sjTnptoms may often be reUeved, 
at any rate temporarily, by venesection, and generally this is 
most useful if done as soon as possible after the patient is seen 
From 1 to pints of blood should be withdrawn The simple't 
and cleanest method is, after compressing the upper arm to 
msert a needle mto a vein at the bend of the elbow and connect 
it to a suction bottle With a needle of reasonably wide bore 
there is usually no diflicnlty with clottmg The withdraws! 
of a pmb or so of blood at once lessens the stram on the heart 
and produces an immediate and remarkable improvement 
Venesection is of particular value m congestive failure recondaiy 
to chrome bron^itis and emphysema The most dramatic 
improvement occurs m patients whose red cell count is well 
over five millions 

3 Slowmg of the Pulse — In most cas(^ of severe congestive 
failure, especiallv with mitral stmiosis, auticular fibnllation 
13 present, and the ventnde is contracting at a rate of 120 a 
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mmuto, or over In such msttuices, it is important to recluco 
the heart rate as rapidlj as possible, and fortunately m digitalis 
wo have a drug aihich can effect this object {mh p 514) 

There are certam other points that must be considered — 

1 Diet — ^Dormg the acute stage of failure, owing to the 
tendency to vomiting, there is no object in attempting to force 
food upon the patient A diet of not more than two pints of 
niilL a day, given in email amounts at frequent intervals, is 
usually satisfactory The amount of flmds should be limited, 
especially when there is much mdema, and the amount of salt 
in the diet should be reduced to a mmunum, tliough a salt free 
diet IS unnecessary unless all other measures have faded 
IVhen improvement has taken place meals should still be 
frequent, small, and drj m character 

2 Use oj Oxygen — Oxygen is undoubtedly of value if the 
patient is cyanosed It should be given contmuously through 
a nasal eatlietor after bemg bubbled through warm water 
By moistening the gas, it prevents excessive drying of the 
naso pharynx, and it also enables the attendant to see at a 
glance that a stead} stream of gas is passing into the catheter 
A mask or oxygen tent may bo unsatisfactory m cardiac 
failure, if it produces a subjective feeling of suffocation, which 
more than counterbalances the value of the oxygen 

3 QJdema, Asates, and Pleural Effusion — In all severe 
cases of congestive failure there is some degree of anasarca 
As a rule, under the mfluence of r^t and digitahs this rapidly 
diminishes but sometimes the condition is more obstmate 
Ascites vhich senously embarrasses respiration should be 
relieved by paracentesis Pleural effusions are seldom large, 
but if dulhiess extend above the angle of tho scapula, aspiration 
often relieves the patient For cedema of the legs, acupuncture 
fiholild only be performed if digitalis and tho mercurial 
diuretics have failed and tho skin is very tense and tho amount 
of fluid m tlie tissues veiy great Acupuncture should 
never be attempted unless the skin is absolutely free from 
infection, as sepsis may produce disastrous results When 
anasarca is a promment feature, the admmistration of Guy’s 
pill IS often beneficial This consists of mercury piU B P gr i, 
powdered equiU gr i, digittdis leaf m powder gr i, and extract 
of hj oscj amus to gr iv , one pill may be taken three times 
a day As a diuretic, theobromme sodium sahcylato is 
sometimes useful, given for several days m doses of 16 gr. 
tlirice daily 

Remarkable improvement often results from the use of the 
mercurial diuretic, mersalyl, salyrgm, or neptal This may be 
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given by intravenous or mtramuscular mjectton A preliminary 
dose of 1 c c of ft 10 per cent solution is given intromuscuJarl} 
If this does not produce signs of intolerance, such ns h»matuna 
or severe diarrhcea, a couTbC of m 3 ect\ons at four-day intervals 
may be started, givmg 2 c c of the solution Intramuscnkr 
injections are effective but the drug can also be given intra 
venoualy diluted ovitii 5 cc of saline The diuretic effect 
IS enhanced by giving ammomum chloride by mouth (30 gr 
in capsules) two hours before injection The diuretic effect lasts 
approximately twenty four horns, but 100 oz of unne or more 
may be passed in tlus period At the same tune flmds are 
restricted to 40 oz or less if possible It is most important 
not to gti6 these drugs if there is evidence of renal failure The 
moderate albuminuna, which so often occurs m congestive 
failure, does not, however, contraindicate its use 

4 Cardiac Slimulajtis — The multiphcity of drugs to which 
a tome action on the heart muscle has been asenbed ts 
sufficient proof that none of them has any specific action 
As a general principle it is true to say that repeated hypo 
dermic injections of " cardiac tomes,” ■whether they consist of 
camphor, strychnine, adrenalin, or other drug, do more harm 
than good to a patient who is severely ill Alcohol is some 
tunes useful not so much from any direct action upon the heart 
as fi'om its tendency to induce sleep and to allay restlessness 
and anxiety It is beat given as brandy or champagne 

After-treatment o! Cases with Cardiac Failure — Once a 
severe cardiac breakdown has occurred, the patient will never 
be fit for any work which mvolves much physical exertion 
It IS, however, remarkable what a stnkmg recovery may take 
place, and patients, even with established auneular fibnllation, 
may hve in comparative comfort for many years Fibrillation 
calis for the continued of dtgitahs in quantities sufficient 
to keep the heart rate about 70 During convalescen<» from 
acute congestive failure, exercise must be begun very gradually , 
at first passive movements should be started while the patient 
IS still m bed, and these are soon followed by active movements 
Great improvement m the exerase tolerance may be gained 
by a course of progr^ive remedial exercises under the super 
■vision of an expert m the subject All the precautions which 
have been already desenbed above for patients with threatened 
cardiac failure must be Observed, particularlv as regards the 
avoidance of xespiratoiy infections 

Pregnancy and Heart Disease — ^In deahng with this subject 
there are two generally accepted propositions firstly, that 
auricular fibnllation should be a complete bar to pregnancy , 
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secondly, that clironic valvular disease without any evidence 
of fadure is compatible with Batisfactor^^ pregnancies and 
labour provided these are not too numerous nor follov m too 
rapid succession The difficult problems in connection with 
pregnancy and heart disease arise m that class of woman 
where, with a valvular lesion, there are slight mdieations that 
all is not well with the heart muscle, m other words, m cases 
of threatened cardiac failure If the doctor is called upon to 
advise as to whether such a patient should run the nsk of 
pregnancy, the ansner should certainly bo in the negative 
Unfortunately, however, as a rule pregnancy has already 
occurred before advice is sought, and the problem to be decided 
between the obstetric surgeon and the physician becomes not 
whether pregnancy is desirable, but how its presence is to be 
dealt with The answer vtU depend largely on the stage of 
pregnancy that has been reached when the patient is first seen 
If she IS not beyond the third month, tenmnation of the 
pregnancy is mthout danger, but m the later months mduction 
involves probably httle less nsk than labour at term On the 
vhole, it may be said that there is a tendency to overrate the 
danger likely to result from pregnancy, unless the patient has 
or hss had a defimte cardiac breakdown Li patients with 
auncidar fibrillation pregnanigr, if allowed to go to term, results 
m the mother’s death in approximately a third of the cases 
The treatment of pregnant women with damaged hearts is 
important During the last few months of pregnancj they 
should be practically if not completely confined to bed, and 
under the influence of rest, and perhaps digitalis, the outlook 
as regards a satisfactory termination is much improved It 
IS most important that the second stage of labour should not 
be unduly prolonged, but decision as to the method of dehveiy 
must be left to the obstetncian 

The anxietv for a firat child and tho patient’s social circum 
stances must be taken mto account in deciding whether to 
advise for or against pregnaniy No woman with orgamc heart 
disease, however sound tho heart muscle may appear to be, 
should as a rule bo allowed to go through more than three 
pn^ancies should there bo any persistent diminution in the 
exercise tolerance following a pregnancy, no further risks should 
be run 


PERIPHERAL CIRCULATORY FAILURE 

Peripheral circulatory failure is the term used for circulator} 
disturbance in which there is a dumnution in the venous return 
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to the heart, this being due primarily to failure of the peripheral 
bed to retain its contents, or to loss of penphenl vascular 
tone resulting in failure of tiie blood to return to the heart 
or finally to an actual dunmution m volume of the circulating 
blood In congestive heart failure tliere is a diminution m the 
venous return secondarj to a decrease m the cardiac output 
with a tendency to engoi^raent of the veins In penphenl 
circulatory failure, the veins are relatively depleted 

Penpheral circulatory failure results from many different 
mechanisms, the chief one being the diminution m volume 
of circulating blood The classical clinical picture exhibiting 
peripheral circulatory failure is that of surgical shock as seen 
foUonung IiKmorrhage surgical operation, or perfora* 

tion of a hollow viscus The characteristic features are a pale, 
damp cold skm, showmg a cyanotic tmge, and rapid shallow 
respiration The pulse is usually rapid and of very low tension , 
the blood pressure is always low , the pupils are dilated and 
react sluggishly to hght , the urmary \olume is diminished 
It is now genersdly accepted that the type of circulatory 
failure which is so commoidy seen in conations of diabetic 
acidosis, Addison’s disease, acute pancreatitis, acute diffuse 
peritonitis, severe vomitmg or diairhaa, and severe biuais is 
due pnminly to peripheral circulatory failure m which there 
IS a diminution in the volume of circulating blood The 
clinical appearances in these vanous conditions are practically 
identical with the classical picture of surgical shock Many 
theories ha\e been put forward to esplam the mechanum of 
peripheral circulatory fadure The chief factors at aork m 
the different conditions are — 

1 A neurogenic reflex causing a peripheral vasodilatation, 
eg , B.S seen m primary surgical shock and a perforated n»cu3 

2 The dimmution in the volume of circidatory blood 
brought about by one of three mechamsms 

(a) The lo^s of large quantities of fluid eg in conditions 
of severe haemorrhage, vomiting, or diarrlicea 
Thft boss of salt wIimb both, the aocUum and the 
chloride molecules play an important part, eg, 
m diabetic acidosis, Addison’s disease 
(c) The loss or extravasation of plasma, eg , m (hffuiO 
peritonitis and severe bums 

In some cases profuse perspiration and hypcrventdation 
also play a part m (hminishing the volume of circul itory blood 
It IS important to realise that not infrequently there niai 
be a combination of cardiac (central) fadure and peripheral 
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failure Of cluef interest m this connection are coronarj 
thrombosis, pulmonary embolism, and acute mfections Por 
example, m the mitial attack of coronary thrombosis, it is 
rare to find signs of congestive cardiac failure, but usual to 
find the patient m a tjTUcal state of shock Later on, as the 
state of shock passes off and the damaged heart has to dedl 
with an increasing volume of blood letummg from the periphery, 
the typical signs of venous engorgement begm to appear, and 
the picture of congestive cardiac failure develops 

Ihe mechanism of peripheral circulatory iailure m myo 
cardial infarction is probably identical with that of the primary 
surgical shock associated with trauma Fluid is retamed m 
the relaxed small vessels with a resultant depleted venous 
return to the heart 

In pulmonary embolism the clmical picture is a vanable 
one, both cardiac and peripheral factors bemg present m 
varying proportions If the embolus is a large one and causes 
complete obstruction of the pulmonary artery, then death is 
almost mstantaneous and is due to an acute heart failure 
In cases mIioio massive embolism is incomplete, death is usually 
delayed and m these cases there is a combmation of heart 
failure and shock ^\^cn shock is the outstanding factor, the 
patient is pale and covered with perspiration, and the pulse is 
almost impalpable , when the cardiac factor is predominant 
there is engorgement of the veins of the neck, mtense cyanosis, 
and rapid enlargement of the liver 

In acute infections also both peripheral circulatory failure 
and cardiac failure may bo found Ongmally the circulatory 
collapse m acute infection was attributed to cardiac faduro, 
but it 18 now generally accepted that apart from rheumatic 
fever and diphtheria the circiilatory faduro is usually duo to 
a peripheral mechanism In those cases where cardiac failure 
IS the predominant feature, it is probable that the heart has 
already been damaged by oitenosclerosis or other disease 
prior to the acute mfection Cardiac fadure m acute mfections 
is showm by 'the increase m venous pressure resultmg m 
dj spncea out of proportion to the fever, and engorgement or the 
liver However, the fmdmgs are usually compbeated by the 
presence of peripheral circulatory fadure, and m this event 
the clinical picture w similar to that of sui^ical shock together 
with the features of the particular mfectivo disease The sLm 
is pale and sweatmg and the cyanosis present has a greyish 
tinge, bomg counterbalanced by the paUor The extremities 
are cold and there is no dyspnoea The superficial veins are 
collapsed and the venous pressure is low It is probable that 
36 
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tlio mechanism of the circulator) collapse m the acute mfc'ctjons 
IS also duo to a dimmution m the volume of the arculatui* 
blood, the mcdiamsm of wbidi is not )ct full) explained 

Circulatory Fatlttre in Pneumonia — It is general!) agreed 
that congestive heart failure is unusual m patients nho develop 
lobar pneumonia avith a hcaltli) heart, and the severe dreaded 
circulator) collapses heralding death m this disease ate duo to 
a peripheral circulatory failure llio pathogenesis of tlu 
failure is not clear, but is possibly related to a toxic effect on 
the capIUancs • 

Circulatory Failure in Diphtheria — In diphtheria, cirtiila 
tory failure mav bo either cardiac or peripheral niid often 
the tvio mechanisms act together. In some cases sudden 
death, djapnaa, c)anosi3, venous engorgement, and cedeaa 
pomt directly to pnmar) cardiac failure, for ample evidence 
IS foimd at autopsy of extensive myocardial lesions In others 
however, there is evidence of peripheral circulator) fantire as 
well, as shown b) the low acnous pre-^sure and a dimmwhtd 
venous return to the heart 

Circulatory Collapse in Typhoid Feier — ^Aa in pneumonia 
circulatory collapse is usually peripheral in origin, the 8)‘8tcmic 
veins are collapsed, and symptoms and signs of venous 
engorgement are absent 

In most general infections, except rheumatic fcicr and 
diphtheria, the reaction of the heart and circulation is siniilAr 
to Its reaction to pneumoma and t)'phoid feaer 

Treatment of Peripheral Circulatory Failure — Treatment « 
that given for ordinar)' surgical shock The patient b1iou1<1 
be thorouglil) warmed and bo given hot dnnks, and the foot 
of the bed should bo raised Salmo and gUicoso solutions iinj 
be given b) the intravenous, bubcutantous, or rectal route 
Intravenous ‘ dnp sabno ” or intravenous injection of plasm-i 
or serum raa) give dramatic results, 8tr)cbmno, pituitnn 
coraniinc adrenalin and cpliednno are often effective Con 
tmued administration of ox)gon is generall) U‘«Ful 


CONGENITAL HEART DISEASE 

One of the striking features of congenital heart di>cafc b 
the apparent nbsenco of any correlation lietwccn the actual 
deforhuty present and the signs and 8)'niptoms displn}^ hv 
the patient Even with intense c)anosis there mav be M 
murmurs, and, conversely, wcU marked ph)-sical. signs mav 
accompamed b) no apparent disturbance in the cirtulntwa 
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and no discomfort It is to be borne m mind, also, that 
congemtal defects m the structure of the heart are usually 
multiple, and less often occur amgly A further feature of 
great chmeal mtercat is the high incidence of infective endo 
carditis in. these cases Even -when the anatomical abnormahty 
IS so slight that it gives nse to no disturbance m the circulation 
and throw's no extra strain on the myocardium, for example, 
supermuneraiy cusps, or two cusps m place of the normal 
three, infective endocarditis with characteristic vegetations is 
prone to become implanted on the abnormal valve 

Congemtal disease of the heart may he defined as a con 
dition in which there are present m the lieart and great vessels 
certam anomahes of structure wludi have arisen either through 
■arrest of development or possibly through disease occurrmg 
duxmg intra uterine hfe Whether such anomahes lead to 
circulatory disturbances depends on their nature In many 
cases the defects are mcompatible with hfe , m others, the 
anomaly may give nse to no disturbance of function, being 
an accidental autopsy findmg, such as two or four aortic or 
pulmonary cusps, patent foramen ovale, or dextrocardia 

Symptoms <^ymptoms of congenital disease of the heart 
may be present from birth or may develop later Cjanosis is 
usually the first sign of most types of congemtal heart disease, 
and is present m nearly all severe cases It is so charactenstio 
that the terms blue baby and congemtal heart disease 
are practically synonymous It is most marked m the face, 
ears, hands, feet, and mucous membranes Among the factors 
responsible for the cyanosis are (a) a mixture of arterial 
and venous blood , (6) deficient oxygenation m the lungs , 
(c) general venous engorgement Ihero is usually a marked 
increase m the red cells, up to as many as 11,000,000 , 
the specific gravity of the blood is abnormally high and the 
percentage of haimoglobin raised Hromorrhages from the 
mucous membranes may occur, and clubbing of the fingers and 
toes IS excecdmgly common Chrome cough and easily mduced 
breathlessness are striking features, and as a rule the child is 
undergrown, weakly, and succumbs early If adult life is 
reached, pulmonary stenosis is probably the mam defect Loud 
murmurs are usually present and the heart is enlaced, particu 
larly to the right Clubbmg, cy imoais, cardiac enlargement, and 
a murmur render congemtal heart disease almost a certamty, 
the precise nature of the abnormality may bo impossible to 
diagnose It must be remembered that strikmg cyanosis may 
be produced by methaunoglobmaama or sulpheemoglobinffimia 
(vide p JGO) In tbeso patients, however, there is no dyspnoea 
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Congenital Pulmonary Stenosis — With ad\ anced grades of 
this condition clubbing and cjanosis are marked, the pre 
cordium is often bulging, and the cardiac impulse heaving 
and diffuse m character A systolic thrill and murmur may 
be present over the pulmonary area, the second sound bemg 
feeble or absent Usually other defects are also present, such 
as patent foramen ovale, patent ventricular septum, patent 
ductus arteriosus, or anomahes in the position of the aorta 
and pulmonar} artery The common combination of pulnionarv 
stenosis, patent a entncular septum, devtro position of tiie aorta 
and nght ventricular enlargement is known as Fallot’s tetrologj 

Patent Foramen Ovale and Patent Ventricnlar Septum.— 
No phj'sical signs are pathognomomc of these conditions, and 
they cannot therefore be diagnosed with certamty dunng life 
If the opemng is of moderate size a harsh sj’stohc murmur ma} 
be heard to the left of the mid hne m the third and fourth spaces 
With severe symptoms of congenital heart disease and no clear 
indication of the lesion, patent ventricular septum should he 
suspected , communications of this tj^pe between the nght 
and left sides of the heart may enable an embolus known to 
originate in a peripheral vein to readi a sj stemio artery with 
the production of so called “ paradoxical embolism ” 

Patent Dactos Arteriosus may be found alone or in com 
bmation with other lesions It is a short thick trunk connecting 
the pulmonary artery (left branch) and the a^irta When 
persisting throughout life it is commonly associated with 
pulmonary stenosis, transposition of the great vessels, or stenosis 
of the aorta Enlargement of the nght ventncle is a constant 
accompaniment Cyanosis and clubbing are not so common 
in this condition as m other congenital affections, and the 
diagnosis depends almost entirely on the presence of a har*!! 
murmur of maximum intensity m the second left interspace 
The murmur persists usually throughout systole and diastole, 
with systohe accentuation It is transmitted upwards and to 
the left, and may be well heard in the left interscapular region- 
It is commonly accompamed by a thnil and a low pulse pre««iim 
or sometimes by a ‘' water hammer " pui^ 

Dextrocardia — The heart is on the right side as the result 
of transposition of the viscera, the stomach and spleen bemg 
on the right and the liver on the left side Very rarely the 
heart is alone transposed Dextrocardia has no 
significance, but must bo distmguished from a heart displaced 
to the nght by mtrathoracic disease As it is inliented as a 
IMendehan recessive charactentismore common in the off^pnnge 
of first cousm marriages 
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Coarctation ol the Aorta — This congenital anomaly pro 
duces a characteristic clmical picture By coarctation is meant 
a stenosis of the aorta between the left subclavian artery and 
the ductus arteriosus The lumen of the aorta may vary from 
a smiple narrowmg to complete obUteration The character 
istic climcal features of these cases are high blood pressure 
in the arms and upper half of tlie body, cardiac enlargement, 
and unusual prommence of the superficial arteries, particularly 
round the scapulas There may be delay between the radial 
and femoral pulses Tho blood pressure of the upper and 
lower limbs differs more widely than is usual Loud murmurs 
at the base or over tho aorta behind are not uncommon The 
ribs, when examined by X rays, may be notched by the 
enlarged anastomosmg vessels Post mortem an elaborate 
anastomosis is found between the branches of the aorta above 
and those below the narrowing, tho anastomosing vessels 
showing marked hypertrophy. 


THE EFFORT SYNDROlVIE 
(Dtiordered Aciton of the Heart, D A H , Soldier's Heart) 

There is a special group of patients that seek medical 
aid because of symptoms generally attributed to derangement 
of the ouculatory system, but m whom no objective signs of 
disease can bo ehcited That is, they complam of undue 
breathlessness on the slightest exertion, pam round the heart, 
and palpitation, which may often be referred to as pseudo 
angma, cold and blue extremities, and famtmg attacks An 
evactmg clmical examination, aided by X ray and laboratory 
methods, reveals no evidence of anatomical change m the 
heart or great vessels The question arises, is there any 
organic disease present m tho cardio vascular system ^ 
Abnormal as the patient undoubtedly is, where or what is 
the root of his trouble 1 ^Vhat is the prognosis * 

It has been pomted out that excessive exercise normally 
gives rise m a healthy individual to breathlessness, palpita- 
tion, giddiness, famtness, a sense of fatigue and exhaustion, 
and sometimes even precordial pam This syndrome is the 
normal physiological response to effort Persons suffering from 
myocardial disease also show a typical ph 3 ^iological response 
to exercise, hut whereas the healthy man requires considerable 
exertion before distress is fdt, the sick man requires very 
much less Hence a low exercise tolerance always suggests 
cardiac disease, and if examination reveals an enlarged heart, 
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a precordial thrill, a diastolic mnnnur, a persistent high blood 
pressure, or general artenosderosis, we know that disease is 
present It is when the snhjective symptoms of disease are 
unaccompanied by objective signs tlmt the difficulty arises, 
and m recent years it has become usual to classify these cas« 
under the diagnosis of “ the effort sjTidrome ” 

etiology. — The majority of persons exhibitmg the effort 
syndrome are constitutionally handicapped , often they are 
undersized, poorly developed, low spirited creatures They are 
described by their frien(6 and parents os having always been 
weakly Often there is a personal or family history of ncrvoos 
instability A sewnd group comprises tho<5e who have under 
gone a period of increased mental and physical stress , a tbrd 
group mcludes those constitutionally weakened by some illness 
such as rhenmatic fever, dysentery, or pneumoma, or ux whom 
there is focal sepsis localised to teeth, tonsils, or alimcnfarv 
tract A final group is composed of cases of early tubcrculo‘'is, 
or of tho«e wrongly diagnosed who really have the beginnings 
of a slowly progressive cardiac disease already implant^ 

The symptoms are, briefly, breathlessness at rest or after 
zmld exercise, mthout any sign of cyanosis The breathing 
may be hurried even during sleep, but breath]essne<is u 
ffO Tifin gd to the waking moments Fatigue and exhaustion 
are complained of , there is no desire to do anything as the 
shghtest effort exhausts Precordiat pom is common , it zoav 
vary in intensity from an ache to a continuous gnawing or 
it may come on only after exerci*^ Precordial tenderness is 
frequent The expression 15 anxions, and exaggeration of 
symptoms is common Heart consciousness or palpitation is 
luvanably complained of, fainting attacks may come on at 
unexpect^ moments or at some trivial ordeal, such as a medicil 
examination or a subcutaneous mjection Such attacks should 
not be confused with true epilepsy Giddiness after exertion 
along with a marked fall m blood pre<wure is apt to occur, and 
headache, sweatmg numbness of the extremities and dennato 
graphia are occasionally seen The pulse rate rises rapidly at 
the shghtest provocation, with a markedly slow return to normal 
Tins description of the ^mptoms shows clearly that the 
condition is closely related to an anxiety state 

Physical Signs — The diagnosis rests on the ateence of 
phjmcal signs of cardio vascular disease In a large percentage 
systolic murmurs are present, but are not accompanied br 
f.hnlls Provided the murmur is certainly systohe in time 
and IS unaccompamed by other signs of disease, it may be 
disregarded With a zheumatic Imtory it is well to delay 



HYPERTENSION AND ARTERIOSCLEROSIS 567 

final judgment until the patient has been under observation 
for a considerable penod 

Prognosis and Treatment — ^Having excluded the possibility 
of organic disease such as phthisis, focal sepsis, and Graves s 
disease, it is possible to give a good prognosis The patient 
should bo reassured , Ins general health enhanced by such 
obvious measures as proper food, congenial worL., general 
tonics , a course of graduated exercises may prove beneficial 
A largo percentage, hovrever, mcludmg those in whom nervous 
mstability is a feature, show little improvement after years 
of treatment 


HYPERTENSION AND ARTERIOSCLEROSIS 

Considerable confusion has arisen in connection with 
arterial disease and hypertension owing to the multiphcity 
of terms that have been employed in doscnbmg the patho 
logical and clinical conditions mvolved From the purely 
pathological point of view three varieties of artenal change 
may bo recognised (1) artcnosclerosis, (2) artenolosclerosis, 
and (3) llOnckoberg’s sclerosis Often all three of these may 
coexist m a smglo patient but more frequently there is a pro 
ponderance of one type of change which may have an important 
bearing on the symptoms presented 

Arteriosclerosis — ^This condition may mvolve both the 
largo artoncs, especially the aorta, and the smaller vessels 
The arteriosclerotic changes aresjiecjalJy striking m the descend 
mg thoracic and abdominal aorta The coronary artenos are 
very frequontlj involved, as aro also the mam branches of tho 
aorta and the arteries at the base of the brain The condition 
pnnnrily affects tho intima, tho early atheromatous lesions 
appearing as slightly elevated yellow streaks These areas 
later become necrotic, and atheromatous ulcers form uluch 
frequently become calcified 

Tlio result of widespread atheromatous change in a large 
arterj , such as tho aorta is a great diminution in its elasticity, 
which IB sometimes associated with some dilatation of its lumen 
Aneurysms due to artenosclerotic changes occasionally anso 
m tho carotid, but m tho aorta they are almost mvanably due 
to syphihtic aortitis {vide p 376) and the atheromatous change 
produce no more than a general dilatation of tho aorta Some 
times it maj ^read down to involve the aortic cusps, thuj, 
rendoiing the aalvo incompetent In the smaller arteries such 
ns tlio coi-onanes proliferation of tho intiraa and the formation 
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of atheromatous plaques may so mucli reduce the lumen that 
eventually it may become completely occluded bj formation 
of thrombus 

Arteriolosderosis. — ^In contrast to artenosclerosis, where 
even in the smaller artenes tho changes are visible to the 
naTced eye, m artenolosclerosis the changes mvolvo only tho 
arterioles, and are visible, only on microscopical oxammation 
The pathological process occurs most frequently and most 
stnhmgly m the kidneya, and for a description of the histological 
appearances reference may be made to p 715 whore the 
nephroscleroses are described Apart from the ludneys Buiuhr 
changes are found m the spleen, pancreas, and Uver, but not 
in the arterioles of the lungs, myocardium, or skeletal muscles 

Although artenolosclerosis is a purely histological finding, 
it IS of great importance, as it is the earUcst and somctuucs 
the only change m the artenal system in essential hypertension 

Monckeberg’s Sclerosis — This type of artenal disease 
affects mainly the artenes of the lower limbs of elderly persons 
Here the media becomes calcified, often in a senes of rings, 
producing the “ pipe stem ” artery, which can often bo Ti«ual 
ised in an X-ray owing to the presence of calcium Tho 
elasticity of the artenal wall is lost, and as a result tho blood 
supply to distal parte is dimmished This may lead to inter 
xnittent claudication or gangrene of the toes 

The Normal Blood Pressure — Our knowledge of the blood 
pressure m normal persons has been obtamed mainly from the 
statistics of hfe insurance eiammations The average pressure 
in the brachial artery at varying ages shows a ^adual increase 
m both systobc and diastohc levels with advancmg age Wide 
vanations of blood pressure readings are, however, compatible 
with perfect health tn general it may be said that for adults 
a sy’stohc blood pressure below 100 mm of mercury* or per 
sistently above IGO mm is likely to be an indication of disease 
Even on the same mdividual there may* be vanations of ns much 
as 20 mm or more from time to tune, depending on such 
factors as posture, excitement, exercise and meals On the 
who}e, the diastohc pressure is less liable to ranahons than 
the systobc The normal range of diastohc pressure is from 
70 to 90 mm Diastohc pressures above 100 mm are always 
pathological 

The techmque of blood pressure estimations can be learnt 
only by practical experience, and no attempt will bo matio 
here to give m detail the proo^ure to be adopted with vanom 
types of sphygmomanometers It is, however, important to 
realise that the first reading may bo too high, more particularly 
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if the patient w nervous or excited With a mercury sphygmo 
manometer there is little possibibty of error in the instrument 
itself, but dial types of madune readily become maccurato, 
and should be repeatedly checked 

ESSENTIAL hypertension 

Although high blood pressure has long been known to be a 
concomitant of ronal disease and of arteriosclerosis, the recog 
nition of a chnical condition in whicli a raised blood pressure 
IS an apparently primary condition is mainly due to the late 
Sir Clifford Allbutt, who coined the term kyperpiesia to desenbo 
sucli cises Perhaps simpler is the term essential hypertension 

By no means all persona with high blood pressure can bo 
regarded as suffering from easential hypertension, for it is well 
recognised that in all forma of renal insufficiency there is a 
considerably elevated blood pressure Also certain rare dis 
orders of the endocrincs, such as bosophd adenoma of the 
pituitary (vide p 287) or tumours of the adrenals (vide p 281} 
may produce high blood pressure Nevertheless essential 
hypertension is far more commonly encountered than is high 
blood pressure due to all other causes put together Moreover 
it is difficult, if not impossible, to draw clear hnes- of distinction 
between essential hypertension and arteriosclerosis for essential 
hypertension sooner or later is alwaj^ accompanied by a vaiy 
mg degree of artonosclcrosis, and many of the symptoms 
attributed to hypertension ore really the result of ischKima, 
which results from localised artenosclorotio changes It 
probably is not an exaggeration to say that most cerebral 
vascular disease, the greater part of chronic cardiac disease, 
and perhaps not an inconaiderablo proportion of renal disease 
are the ultimate results of essential hypertension 

Pathology — The most prominent post mortem findings in 
a patient who has died during the course of essential hj^icr 
tension are cardiac hypertrophy, mainly of the left ventricle, 
and arteriolosclerotic kidne 3 ^ The naked eye and histological 
appearances of the latter arc fully described on p 715 In 
addition there will be a a arying degree of arteriosclerotic change 
depending on various factors such as the age and the duration 
of hypertension 

-Etiology — Although hypertension and its sequela? probably 
account for a quarter of all deaths which occur after fiftj 
jears of ago, hut httlo is known as to the undorljong causes of 
the condition Many tlieoiies have been put forward, most of 
thorn V ith httlo or no experimental or clmical evidence for their 
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support Thtis among other theories it has been mamfaincd 
that the hypertension is due to pressor substances circulating 
m the blood, to disturbances of the endocrmes, particularh 
the adrenals and pituitary, and to disorders of prolcm 
metabolism 

The one ontstandmg featnre of essential hypertension is 
that at any rate m a very high proportion of cases there appears 
to be an inhented and constitutional basis That hypertension 
and its sequehe, such as cerebral h'emorxhago and cardiac 
disease, “ run in famflics ” is proved up to the hilt not onlr 
by statistics but by the per^nal expenenee of every medical 
practitioner This does not, of course, mean that essential 
hypertension is necessarily due to hereditary influences, nor 
does it evplam the mechanism of the production of hvper 
tension m a patient in whom hereditary and constitutional 
factors are present which predispose to the condition 

It is extremely difSc^t to estimate the importance of 
environmental factors, such as the mcreasmg stress of even 
day hfe, tobacco, and alcohol Although it is true that m the 
last half-century there appears to have been an mcrease m 
arterial disease and its sequehe, this may be partly doe to 
mcreasmg longevity of the population and more accurate 
diagnosis Thus it must seem remarkable to the student of 
to-day that the climcal features of coronary occlusion were not 
recognised imtil 1924 Nevertheless it seems probable that 
prolonged and excessive indulgenco m food, dnnk, and tobacco 
may have an adverse effect on the blood pressure 

Although almost from its name essential hypertension was 
thought to be mdependent of renal disease, m recent yean 
Goldblatt has succeeded in producing chrome hypertension 
m animals by constnetmg the renal artenes The diminution 
m renal blood flow so produced renders the kidneys rclativch 
ischffimc, and the ischaemic kidneys perhaps produce a pressor 
substance, which, when it passes into the circulation, gives 
n'«e to hjqiertension Possibly, therefore, m essential hrper 
tension the primary change may be an ischaemia of the kiclnevs 
due to on antecedent sdero«is of the renal artenoles frenal 
artenolosclerosis) 

Symptoms — ^As it is impossible to assess with any accuraev 
the degree to which hypertension is associated with artcrio* 
sclerotic changes m any mdindual case, it is difficult to detcrnunti 
what symptoms are to be attnbuted purely to hypertension 
It 13 by no means rare to discover at a routine examination a 
systohe blood pressure of 200 mm or more with a corresp^^ 
mgly raised diastohc pressuro m a person in apparcntlj perfect 
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health In fact many people in the forties mth much over 
average blood pressure are extremely fit, active, and energetic 
It 13 mdeed doubtful whether a high blood pressure per se 
produces any ^onptoms When these occur in a patient with 
essential hypertension they are duo not so much to the raised 
pressure as to the secondary changes m the heart and other 
organs rcsultmg from diminution m the blood supply 

The manifestations, therefore, which may he asenbed to 
hypertension and its sequelse ate very varied and need not be 
dealt with m detail, as their clinical features are desenbed 
elsewhere The more important, apart from mahgnant hyper 
tension (tnde p 674), are tabulated below — 

1 Gardio-vascular Svslem 

(а) Coronary sclerosis — angma {vide p 541) 

Coronary occlusion (wide p 640) 

(б) Left ventricular failure — attacks of cardiac 

asthma {vide p 572) 

(c) Congestive cardiac failure {vide p 549) 

(d) Arrh^ythmias, espeaally extra systoles , also 

auricular fibnllation and heart block 

(e) Aortic regurgitation due to atheroma of valve 

cusps 

{/) Intermittent claudication and gangrene 

2 Nenoua System 

(а) Headaclies (probably due to cerebral artono 

sclerosis) 

(б) Vertigo and tmmtus 

(c) Cerebral h'emorxhage and, less commonly, throm 

bosis 

(d) Mental symptoms (tnde p 1018) 

(c) Hypertensive encephalopathy (tnde p 786) 

3 Eye 

(а) Rotmal arteriosdcrosia 

(б) Papilloedema 

4 Renal System 

(а) Albuimnuna and casts 

(б) Impaured renal function (unusual) 

(c) Hraimia (rare) 

Most of the conditions tabulated above need no further 
discussion in this connection, as they are dealt with elsewhere 
It 13, however, necessary to describe the features of left 
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vcntncuhr f’liluro, 'tthich are verv prono to occur m h\{>cr 
tensiro heart fniiurc 

Left Ventricular Failure — ^In all ca«os of c'sscntinl hj*per 
tension thoro is bjiiortrophy of the left % entncle 'ITiis wij 
often bo ehoirn chnicaDj bj the forcible heaving apev beat, 
which is displaced to the left and may bo confirmed bj an 
ortUodiagram Cheyne StoLea breathing is often ol)«crv«l 
ErentuaUj the lijiicrtrophicd left: \cntnch becomes insufficient 
VTien this hapiiens the most dramatic of the sjmptoras Mhieh 
result are attacks of breatlile6.3ncss usually described ns cardiac 
asthma These arc attacks of parovj-smil dj*spnmi, wbicJi 
often occur at night and waken the patient In its more acute 
forms cardiac asthma is accompanied hj acute pulmonan 
cedema in uhich copious frothy sputum is coughed up, it is 
often blood stained Altliougli he has no pain the patient 
IS acutely distressed by the feeling of suffocation The ntticka 
last on an average ono fiour and the patient is left cTliausfcfl 
Although death dunng the first paroxysm is aer> unusual 
the occurrence of repeated attacks of cardiac asthma arc ati\-a\-5 
of ill omen Cardiac asthma maj al«o be seen m Bipliilitu 
aortitis and ancurj'sm, and rather similar attacks of dj'spncca 
though not as a rule nocturnal, ina> occur uith neoplasms of 
the lung Cardiac asthma resembles superficially bronchial 
asthma, though it tends to occur m older people and w more 
alarming and ihstressing Rather «innhr attacks raaj be an 
earl> siTOptom of carcinoma of a bronchus \\ith left ventn 
cular failure tfiero is no caidcnco of peripheral acnous Stan's 
cedema or enlaigemcnt of the liver unless congc->tive failure is 
pupenroposed With the on'^ct of left aenlnciUar failure there 
IS often a lowering of the sastolic pressure, which fulls out of 
porirortion to the diastolic therebj rendenng the pulac pre^'ure 
undiil\ low 

Retinal Changes with High Blood Pressnre — Owing to 
artenosclcrotic changes tho arteries apjicar narrower than 
usual are tortuous and reflect a bnght hno of hglit along t! w 
course, tho so called ‘silver wire” appearance, al-o where 
thoj cross tho acms tho latter appear to bo constricted Retinal 
hamiorrhnges are common, nnd there aro often white arr^* 
which varj verj much m sizo and number The degree of 
mipairment of aision depends mainly on the location of tie 
lesions In malignant hypertension (tndc p 5SI) there H 
papillccdema in addition to retinitis 

Treatment and Prognosis oI Hsrpcrtension — As we Imvc no 
certain knowledge regarding the •etiology of cssmtial 
tension and artcno^clcro-iis, nor of the ineclnm«m h\ «hi 1 
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they fire produced, it cnn be understood that the situation ns 
regards treatment is unsatisfadory. At the best it can be but 
palliative. 

Attention must be paid to the general regime. Focal 
infection should be dealt -with, especially in hyperpiesia. Ulost 
of the patients will be found to be leading too strenuous a life, 
especially as regards mental activity. Although it is not 
usually necessary to advise a complete cessation of business 
activities, the hoiu:s of work must be curtailed, and, above all, 
inental fatigue and anxiety must be avoided. Physical strain 
is liable to produce serious symptoms, but reasonable exercise 
is benehcial ; the amount of exercise advisable is best regulated 
by the patient’s own sensations. 

Great stress has been laid on tlio diet in cases of liigh blood 
pressure. If the patient is overweight there is often benefit 
from a general limitation of the diet, which produces a loss of 
weiglit. On tlie other liand, it is unnecessary and often Larnifiil 
to render life a misery by too strict a dietetic regime. Meat 
should be much curtailed but not omitted ; plenty of fresh 
vegetables and fruit are advisable, as these tend to combat 
constipation ; liquid paraffin is also useful fiom this i>oint of 
view. The use of alcohol and tobacco should be limited, but 
heie again it is unnecessary to render the patient unhappy by 
a complete veto, which in any ens^ is likely to be disregarded. 

While it U necessary to emphasise to the patient the 
importance of adhering strictly to instructions as to regime 
and diet, it is important to prevent a continual concentration 
of his mind on his blood pressure. Tlie use of the sphygmo- 
manometer should be restricted, as too frequent estimations 
lead only to anxiety and give no helpful information. It is 
always unwise to allow the patient to know the exact blood- 
pressure readings. 

No drugs have much permanent effect in reducing a high 
blood pressure, and even ■were it possible to reduce it to normal, 
it is doubtful whether much benefit 'would result. Potassium 
jodidiv fr> doses nf about 20 gr. a day, Jraa a traditional reputa- 
tion, but its cfRcacy is probably mucli overrated, except in 
syphilitic cases. Nitrites reduce the blood pressure temporarily, 
but aro only useful in 'allaying ui^ent sj^mptoms such as cardiac 
pain. Bromides or luminal may help the patient to sleep and 
to attain that attitude of plulosophio cahn wliich should bo 
the object of treatment. In the plethoric typo of patient the 
removal of 20 oz. of blood by venesection often produces on 
improvement, and may bo repeated at intervals. 

The outlook as regards life is very variable, and all patients 
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with a blood pressure of over 200 are precarious Lvcs A fall 
m the sjstolic pressure is oflen an unf'i\ ourablo sign, as it iua\ 
indicate tho onset of cardiac failure Death may occur at an) 
timo as tho result of cerebral complications or of cardiac failure 
On the other hand, life is often prolonged for many years even 
with pressures of over 200, so that it is justifiable to give a 
reasonably good prognosis to tho patient himself, though tho 
relatives should bo warned of tho dangers attendant on tho 
condition 

Treatment of Left Ventncnlar FaQnre — ^Tho recognition 
of this condition is of great importance because it demands 
umnediat© treatment hj venesection, digitahs, and diuretics 
as uell as by rest and morphine Wlienever there is grO'S 
cedema of tho lungs or mneh cyanosis, venesection should be 
performed and 15 to 20 oz of blood should be rcmoicd 
Digitalis IS of value m loft ventncular failure as well as in 
right sided failure with systemic congestion ilercunal diuretics 
are often effective uben pulmonary cedema is present The 
amount of rest required m cases of left ventricular failure is 
often underestimated, as in an early attack there maj be an 
apparently rapid recoaeiy The patient needs generally to 
rest for at least a month and maj even requu© to be m bed for 
this length of time 

Uahgnant Hypertension — ^Whereas m tho great majonty 
of instances of essential hj'pertonsion death occurs from sequels 
involving the heart or bram, m a small proportion, probabi) 
less than 5 per cent , the renal artenoloaclcrosis is accompanied 
bj necrosis and endarteritis of the renal aitenoles This 
occurs most often in patients under fifty j cars of ago and some- 
times even m relativel) early adult hfo Tlve diastoUc pressure 
IS much elevated rarely below 130 Tho chnical picture of 
mahgnant hj'pcrtonsion is completcl) different from tint of 
other forms of hj'pertcnsion Tho most prominent symptoms 
are those due to increased intracranial pressure, consisting of 
very severe and intractable headache, nausea and vomiting 
and sometimes epileptiform convulsions and other nervous 
symptoms as described under tho lieadmg of Hyperteasno 
Encephalopathy {tndc p 780) On esammation pnpillccdcms 
13 invanably present, and tho C S F pressuro is raise<l tu 
250 to 350 Tum of water Tho chnical picture may simulate 
a cerebral tumour In addition to tho svmptoms duo to in 
creased intracramal pressuro, there is a progressive detenor^ 
tion of renal function Albumin and red cells are found in the 
urine m vnrjing amounts, and tho blood urea ultimate!) rises 
Tho specific gravity tends to become fixed at about 1010 
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Tlio renal aspects of malignant hypertension are discussed 
on p 716 In the later stages there is often a tendency to 
Incmorrhago, mcluding epistans and purpura 

The outlook m mahgnant hyiiortensiou is for practical 
purposes hopeless Once severe ^roptoms have become mam- 
fost death may occur withm a fevr months, though sometimes 
m less acute cases life may h© prolonged for several years 
All treatment, apart from palliative measures for the rehef 
of symptoms, is unavailing 

DiSSEC?TD.G ANBURVSJf OF THE AoKTA 
In tins relatively rare type of aneurysm there is a rupture 
through the mtima so that blood is effused into the media, 
the layers of which become spht In most cases the tear into 
the media is situated m the arch of the aorta and the effused 
blood tracks through the media both towards the aortic valves 
and down tho descending aorta The dissection may involve 
the carotids and subclamn, and often ojctonds downwards 
mto tho abdommal aorta The condition most often occurs 
in males of middle age and over, who suffer from high blood 
pressure Sudden exertion, such as lifting a heavy weight, 
appears to bo a precipitating cause Syphihs is not a factor 
The chief symptom is sudden and very severe pam, most 
often substernal, but sometimes high in tho epigastnum , m 
addition there is often vomiting and collapse, and not infre- 
quently tho condition may simulate a severe coronary occlusion 
or even a perforated peptic ulcer The dissection may spread 
up tile carotid and lead to cerebral symptoms Narrowing 
of the lumen of arteries may cause the di^ppearanco of arterial 
pulsation m the limbs, most often m one or both legs Owing 
to tho loss of blood supply the legs may become cold or even 
appear to bo paralysed 

In about 80 per cent of cases tho condition proves fatal 
within a few days, and sometime it may be the cause of 
sudden death Often tho effused blood bursts through into 
the pericardium or p/euraf cavity 

No treatment is available except morphia and complete 
rest 


SYPHILIS OP THE AORTA AND AORTIC 
ANEURYSM 

Aneurysms of the thoraac aorta are almost mvanably 
sj'phibtic, as is valvular disease beginmng m middle life and 
confined to tho aortic valves Even durmg tho secondary stage 
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of fiyphilis elnnge^ are alroa<U m progress m tlio arkm-s 
moro cspccialU m tho aortA and cereliral vessels 

ffitiology — Tliougli E^’philitic aortitis and ancurj-sin of tli* 
aorta occur occasionally in females, the majonty of cases are 
males betTieen tho ages of forty five and sixty As a rule a 
latent penod of approximately twenty years elapses between 
tho primary infection and tho de^elopmcnt of symptoms 
referable to aortic disease 

Pathology — ^Tho part of tho vessel most frequently affected 
by sy'philis is tho ascending portion and the arch , less commonly 
the descending thoracic aorta is mvolved, and Bvphihtic disease 
of tho abdominal aorta is fextrcmely rare 

In syphdis aortitis, tho primary pathological change consists 
m involvement of the minuto vessels which supply blood to 
the arterial wall tlicse are knorni ns the cfw« mson/n 
Surroundmg the^e are found collections of lywaphoid and 
plasma cells wluch are sometimes necrotic and resemble 
gummatous nodules seen elsewhere The lumen of the 
IS often diminished or obliterated owing to tho proliferation of 
the intima As a result the blood suppl; to the w all of the aorta 
is deficient, and the more highly specialised tissues—the mw«de 
and elastic fibres — degenerate and oro replaced b\ fibrous 
tissue On microscopical examination the media is found to 
contain irregular strands of fibrous tissue, and the circuhr 
elastic fibres are fragmented Possibly os a compensatorv 
change due to weakening of the media, the mtima w thickened 
and fibrous On naked c\c exoromalion the interior of tic 
aorta appears wnnUed with fine longitudinal nig-e, mvgiilar 
folds, and small nodular swellmgs Unlike allieromn 8vphn« 
does not produce ulceration or calcification of the intirna 
though atheromatous clianges may olso be present 

Similar changes may occur in the aortic vahes and enu e 
Bcarrmg and thickcnmg which render them mconijicten^ 
Wlicn the process mvolvcs tlic orifices of tho coromnes i* 
may lead to narrowing at tho point of entry, though tie 
sypfti/itic proces rarv/y ostenefa ftoyorrrf tits nwac'i’^ -sf 
coronary vessels 

a result of syphilitic aortitis, the ^cs^el lo'Cs its clasti«*v 
and tho strength of the coats of the artery is dimmidicd Tic 
fibrous tissue which largely replaces the musculir and elv'tsc 
fibres becomes stretched as the result of the conimuwl artenai 
pressure and dilatation may occur with the formation of » 
saccular or fusiform ancuiy^m Tlie sypluhtic origin of 
of tho type described above has been concliisivrlv pro\c<in in'* 
discovery of the SptrocJiata palMo m the walls of the v(v?e‘ 
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Symptoms o! Syphilitic Aortitis. — In its earlier stages 
B 3 T)lulitic aortitis is usually symptomless, and at autopsj the 
condition is often unexpectedly disoovered In the absence of 
complications, such as aortic regurgitation and aneurysm, the 
most frequent symptom is a sense of substemal oppression , 
sometimes this may ha little more than a feeling of discomfort, 
but it sometunes amounts to pain, which is comparable with 
that of angma pectoris In fact, m syphilitic aortitis the anginal 
syndioine (wife p C41) is not uncommon The pain and feelings 
of oppression often occur after exertion or excitement, but 
when the condition is well establislied the attacks may take 
place at any tune In addition attacks of cardiac asthma 
may occur {mde p 572) 

Physical examination of a patient 'with syphihtic aortitis 
is often negati\o A ajstolic murmur is occasionally hetird, 
presumably due to dilatation of the artery above its point 
of origin Tliero may be abnormal pulsation in the neck or 
in the suprasternal notch The diagnosis of the condition 
rests, however, mainly upon the symptoms, a positive Wasser- 
mann reaction, vnth or without a history of syphilis m earlier 
life, and sometimes a cliaractenstic X ray appearance of the 
aorta If aortic regurgitation is present, the physical signs 
associated u'lth that lesion will be detectable It is often, 
possible to demonstrate by radiographic methods a dilatation 
of the aorta uhich fails to produce defimte physical signs. 

It IS impossible to lay too much stress on the importance 
of considering the possibility of syphibs in every non-rheumatio 
patient over forty jears of age who develops aortic vahmlar 
disease or symptoms which might be referable to the aorta 
Needless to say, if treatment is to be effective it must be begun 
as earl}' as possible, before irreparable damage has occiured, 
such as disease of the valves or aneurysm 

Aortic Aneurysm 

It has already been shown tliat aortic aneiuysm is but 
an advanced stage of syphihtic aortitis Although aneurysm 
18 almost invariably sjqihilitic, probably other factors are 
involved ‘m addition Tiie disease is at least ten times move 
common m men than m women, and this is due to heavier 
muscular work and an mcreased mcidenco of sj’phihs 'Wliethor 
alcohol IS a factor is more doubtful At least 90 per cent of 
patients suffenng from aneurysm of the aorta give a positive 
Waftsermann reaction m the blood 

Aneurysms of the aorta have been classified mto three 
37 
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pathological tj-pes , saccular, fusiform, and disseci 
Saccular aneuij’sm is due to a localised weakness m the a< 
wall , the fibrous tissue gradually stretches until a sa 
formed, uhich may ultimately become larger than a tennis 1 
and which coromniu cates with the lumen of the aorta b\ 
opemng which may be comparatively small In the fusif 
type of aneorj’sm there is a ^neral dilatation of the v& 
which may mvolve a considerable length of the asceac 
aorta and the arch Dissecting aneur^'gm is described cLcwl 
(vide p 675) 

The signs and symptoms of aneurysm van with its po^it 
size, and rate of enlargement AneuiyBms of the descenc 
and ahdommal aorta are relativelj rare compared with tl 
that mvolve the ascendmg aorta and the &ch 

Symptoms and Signs — ^The^e are mainl 3 due to press 
on suiTonndiiig structures, but m addition the patient n 
suffer from pam of an angmal type or attacks of cart 
asthma winch are due to syphihtic aortitis As a gelai 
statement it may be said that aneurysms of the ascending ac 
and arch produce marked physical signs and relatively i 
symptoms while aneurysms of the descending thoracic ao 
produce gerere symptoms with bat few physical signs 

Aneorysm o! the Ascendmg Aorta -^When on aneai}' 
ocenrs close above the valves there is hkely to be an 
regurgitation, and ultimateh rupture mto the pencanhi 
may occur If lugher up it ma\ press upon the chest wall a 
eventually erode the nbs There is dullness to the right of I 
sternum m the second and third mterspaces, and often as 1 
aneurysm become larger there may be defimte bulging 
t his region with a tumour showing expansile puUation 
sjstoUc murmur is often lieard over the aneurysm Pam 
sometimes se^ ere 

Aneurysm of the Arch- — IITien the arch of the aorti 
inv olved symptoms and physical signs are as a rule numcro 
and due to pressure on surrounding structure^i TJiey m 

I Pressure on the Trachea and Lungs — ^The aneunv 
may become adherent to the trachea and produce a parti 
constriction In such cases the well known sign tenaf 
tracheal tug can be elicited The patient is examiK 
with the head thrown well back and the observers huge 
are pressed firml\ upon the cncoid cartilage If tracheal ft 
is present the cncoid will be felt to be drawn downwa^ 
with each heart beat iVessure on the trachea and the le 
bronidius maj lead to infection of the lung, which tht 
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ultimately becomes consohdated or gangrenous, or abscesses 
may foim in it Sometimes rupture into tho lung leads to 
a fatal htemoptj sis, which may be preceded by the coughing 
up of blood stained sputum Ihe aneurysm may also rupture 
into the pleural cavity uith fatal results 

2 Pressure on Veins — Compression of the superioi v cn i 
cav V occasion vUy produces congestion of the f ice and head, 
and boiuctimes of tho arms, or a collateral circulation thiough 
tho mammary afid epigastric veins Theco phenomena arc, 
honever, more common with mediastmal tumours than iiith 
aneiuysms 

3 Pressure on Nenes — ^Tho left recurrent laryngeal nerve 
IS often involved, and this results in laryngeal irritation or 
paralysis of the left vocal cord A harsh brassy cough »is 
produced by irritation, while a hoarse voice indicates par 
alyais Sometimes this may be the earliest detectable sign 
of aneurysm Pressure on the sympathetic at the root of tho 
neck may lead to mcquahty of the pupils and of the palpebral 
fissures 

4 Isieqnahly of the Radtal Pulses — If an aneurysm involves 
tho ongm of the umommat© artery or of the left subclavian, 
the mouth of tho vessel may be partially obstructed , hence tlio 
radial pulses are unequal m volume or are not synchronous 

6 Pressure on ihe GJsophngus — ^Dysphagia as a result of 
aneurysm is very rare, as the oesophagus is usually pushed 
to one Bide rather than compressed Occasionally ruptuio 
occiu-s into the ccsopiingus nith a npidlv fatal icsult 

Aneurysm ol the Descending Thoracic Aorta — In these 
cases, winch are fortunately comparatively rare, the pro 
dommant feature is pam due to er<Kion of the snme, with 
irritation of nerve roots The bodies of the vertebim arc 
often eroded, but the more resilient mtervertebral discs remain 
unabsorbed The pam is extremely severe and persistent and 
IS felt around the chest and upper abdomen m the course of 
the affected nerves Physical signs are often indefinite, but 
occasionally a pulsating sweibng may be felt over the back or 
a localised systolic murmur heard , compression of the lung 
or a bronchus may give typical signs 

Anenrysm o! the Abdominal Aorta — The commonest site 
IS immediately below the diaphragm, but the condition is far 
less frequent than is aneurysm of tho thoracic aorta An 
aneurysm high up may produce no palpable tumour, and 
the diagnosis is very difficult or impossible. There is severe 
and jiersistent opigastnc pam, which is imailtcted by diet, 
and can only bo rchoved bv largo doses of morphia 'Most 
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abdoimnal anexirj&ms aro duo to artenosclerosis ratbtr than 
sj'plulis 

Diagnosis — In man^ cases of aneurysm the diagnosa t 
ob\ious fixim the presence of a pulsatmg tumour A\Tien m 
doubt, X rav examination should usually decide the questnm. 
The patient is best esammed erect m the left lateral position 
If an aneurysm is present, a shadow utU be seen encroacHuig 
on the posterior mediastmum On exammation with the 
fluorescent screen, pulsation can be detected * 

Prognosis — ^About SOpercent of cases of thoracic aneun ni 
termmate by rupture mto the Itinga, pleural cantj , pencardiuia 
or ceaophagus Death maj aUo occur from cardiac failure or 
respiratory comphcations If untreated life is rarelj prolonged 
more than a few years but mth anti syphihtic treatusent 
gi\en early the outlook is considerably improved 

Treatment o! Syphilitic Aorhtis and Aortic Aneniysm.— 
Pathological changes in the aorta begm durmg the secondiry 
stage of syphilis, and thorough treatment durmg the pmiian 
and secondarj stages of the disease are probably effective m 
dimuushing the likelihood of the development of aortitis m 
later life However, even when manifest changes have occurred 
in the aorta, provided the heart is not faiJmg, the progrc's 
of the disease may be arrested by vigorous treatment with 
potassium iodide, mercury, and the salvarsan group of dnig« 
The patient should be kept at rest m bed, but there « no 
object m the severe rcstnctions of food and dnnk which were 
popular methods of treatment in the past Potis-ium iodide 
should be given in increasmg do'«s up to about 150 gr dail> . 
after four to six weeks of iodide treatment intravenous in 
jection of neoarsphenamuie maj be commenced , the fir-t 
do&e should be extremely small (0 15 grm ), and the do-age 
must be mcreased very gradually until full doses arc l^mg 
gi\ en If tins precaution is adopted there is httle nsk of severe 
reactions For severe pam morplua may he necessary 

For the rehef of the paroxysmal attacks of d^'^pneca which 
occur m sy’phihtic nortiti« amyl nitnte may be tricil hut 
morphia and atropine are often required 

ANT:trBysMS of Pekifheral Vessels 

The'se may be classified under the foUowang headings — 

1 Traumatic — ^If an artery’' is punctured, blood ms} he 
effused mto the surrounding ti&sues, and pulsation occurs re 
the swellmg thus produced Such an aneurysm is 
d<scnbed as a “false aneuryimi,” owuig to the fact thnt t e 
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coats of tlio tvrtery take no part m the formation of the wall of 
the anemrysm 

2 Mycotic — ^In infective endocarditis and pysemic con 
ditions, implantation of micro organisms m the arterial wall 
may lead to a local erosion and weakening of the artery, which 
IS Imown as a mycotic aneurjsm These are frequently multiple 

3 Intracramal — ^These are described elsewhere (wde p 787) 

4 Arterio-venous — ^This term is apphed to aneurj’snis m 
uhich there is communication between an artery and a vein 
The majontj are due to gunshot wmmds Tlic communica 
tion is sometimes lai^o enough to produce a water hammer 
typo of pulse 


THROMBO ANGimS OBLITERANS 

Thrombo angiitis obliterans is an mflammatory condition 
which affects the arteries and veins of the limbs and results 
m their occlusion by the formation of a thrombus which 
eventually undergoes organisation The disease is practically 
confined to the male seT Onginallj described by Buerger as 
occurring almost entirely among Jews m England there is no 
special racial incidence Tlie great majority of the patients 
are between thirty and forty years of age Occasionally it 
appears to have a familial incidence 

Little IS knoim of the fetiology of the condition Syphilis 
IS certainly not a factor but there is often a history of 
excessive smokmg From a pathological pomt of view the 
primary cliange is on acute mflaromatoiy condition of all the 
coats of the vessel wall As a result thrombosis occurs , later 
the clot becomes organised and the affected vessel forms a 
fibrous cord Frequently areas of thrombosis may be seen in 
the superficial veins of affected limbs These form localised 
red areas which are tender on palpation 

The symptoms of tlirombo angutis obliterans are due to 
interference with the blood supply of the affected limbs The 
onset is usually insidious and the patient’s first complamt is 
of pain m the calves wluch is induced by exercise and relieved 
by rest Usually one leg is first affected but m the course of 
time both become involved In later stages there may be 
severe pain bummg in character m tho feet and legs quite 
apart from exercise Localised areas of thrombo phlebitis 
may also occur Less commonly the disease may involve 
the arms Tlie patient is able to walk a certain distance, often, 
not more than a Inmclred yards without discomfort and is 
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then corapclleil to <5top b\ Iho onset of pain id the csilTfcj 
after a few minutes rest the sjoiiptoms disappear, and h** e 
able to walk a httle furtlicr imtiJ the pam returns Du 
group of symptoms is laioarn as inlenm^lcni claudicnlton kt 
m itself it IS not characteristic of thrombo angiitis ol»litena< 
in fact considorablv the most common cause of intermittc ( 
tlautheation is arlenosdcrosis As the di ease progit^ea tl- 
ilistancc which the patient can walk before tlio onset of fa* 
gradunll} decreases 

On e tammation of the affected leg the piiKcs in the jxisVri'^ 
tibml and dorsalis pcdl^ nrlcnea cannot be felt and llie foot m 
h\id while in the dependent position elcratmg tlie lonl 
towards the perpendicular when the patient is hing do«Ti 
iscluemia of the cxtrcmita ts produced and the shin beceirra 
hlniif lied hflcr some aears trophic changes occur m tlic 'Ur* 
and ulhmatcl\ drj gangrene ma\ result 

0 nsionallv thromboangiitis obliterans is nssociatcil with 
erythromelalgia, a rare condition m which there is pam r«lne*i 
and swelling m the feet or hands particularly when ^hellml^^ 
in a dojiondent position 

Treatment and Prognosis— In few disca*es ha^e so manr 
difTcrcnt treatments both medical and surgical, l>een ndrooat«l 
UnfortunateU tht ro is little evidence that genuine or jh rmannit 
improvement results from am one of them UndouUcilIj 
rest m bed is beneficial, but relapse ustialh otoiirs when tfce 
jiaticnt tries to resume a normal life Often radiant hM‘ 
or dnthermv relieves the pain The foUowang methods of 
treatment have been advised — 

1 Ihicrgcr s Pas^iie Fxerev^of — TIio nffcctcKl limb H 
elcv ated to about GO degrees aliovc the honrontal and is sl’osnl 
til rest m this position for tlic minimum time nccessarv h 
produce blauclimg (u-suallv ^ to T mmutea) llie fool i-s tb"" 
allowed to bang down imlil reactionary liyperamm or ni’e* 
Bets in (usually 2 to 5 jnmiiles) Tlio limb is then allowed t) 
rest in a horizontal position for about 5 minutes and the cvf c 
IS then repeated The exercises arc earned out for one hour at 
a time and should bo repeated several times daily The oh;oX 
IS to promote collateml circulation 

2 Proletn Sloel T/iefapy — Fcvct « produced , 

intravenous mjection of a typhoid vaccine ('> to 00 mn-e'’ 
organisms) The object of the treatment h to jirodiirc 
dilatation of the extremities Unfortunatclv arterial thn robv * 
occasionally occurs with dtsaslrous rcstilU . 

*1 AUemale Stichon and Pmmre — ^The hmb !■* caclcpc 
an airtight chamber and Mibjcctcxl to alternate negative as 
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positive pressures The apparatus req^uired is elaborate but 
favourable results are claimed after prolonged treatment 

4 Surgical Treatment — ^Penartenal sympathectomj and 
ligation of the femoral vein have both proved useless, but 
sometimes favourable reaulta have followed lumbar ganghon- 
ectomj, especially when vasospasm is present apart from 
organic obliteration of the vessels 

^Vhen pam m the foot is severe, a peripheral nerve bloch 
With alcohol or section of the eemory nerve produces anssthesn 
for about sis months and often gives great relief 

^Vhcn gangrene occurs, ^peciallj if it is complicated by 
infection amputation high up may be required 

No drugs have any specific action but beneficial i-esults have 
been claimed for alcohol, mjection of tissue extracts, thyroid, 
aeetjlcliolme and other substances It is most important to 
avoid trauma to the feet and particularly bums by hot water 
bottles The patient may bve for many years and occasionally 
spontaneous cure may occur, but m the majority of cases in spite 
of all forms of treatment the condition gradually detenorates 
Death maj occur from intercurrent illnesses or toxic absorption 
from gangrene 


VASOMOTOR DISORDERS 

Raynaud’s Disease 

This term is appbed to a condition in wluch the fingers and 
toes are affected by an intermittent spasm of the arteries, 
which ma> ultimately reduce the blood suppl) to sucJi an 
extent that gangrene results. 

Slhology — ^Nothmg definite is known of the factors that 
produce Raynaud’s disease It occurs far more commonly m 
females than m males, and the onset of symptoms is usually 
before middle age No constant pathological changes are found 
either m the central nervous systom or m the vessels of the 
affected areas and it is assumed that the manifestations of the 
disease are due to vascular spasm In long standmg cases 
the vessels show mtimal thichenmg wath narrowmg of the 
lumen 

Symptoms. — The change seen m Raynaud’s disease are 
alivaj's symmetrical, usually affect both hands and feet, and are 
always worst m cold weather Two stages are described — 

1 Local AspJii/xta — -This most commonlj affects the fingers 
and toes, wluch become cold and numb, and closely resemble 
the condition which may bo brought about hj severe cold The 



BISEA SrS OF THE CARBIO VASCUT. \n .S\STFM 

vasoconstnction which produces sucli bMoptoms war kst iron 
a few minutes to several hours Iho fingers toes nnd some- 
times the ears and nose become mtcnsel} lind nnd conccstcd 
pain IS often severe and the affected parts Ina^ become 
insensitive to touch "WTien massaged in an attempt to lestort 
circulation tbej become dead wlute, thus m the case of thi 
fingers giving nse to the term “ dead fingers ’ 

2 Local Gangrene — ^Tlie cold asphj'vmted part', become 
an-esthetie and black m colour ns gangrene sets in U^iiallv 
the occurrence of gangrene is limited to the tips of the fingen, 
nnd toes 

Diagnosis — Vasomotor phenomena in the fingers whei 
exposied to cold often result in a condition of pallor and numb- 
ness, which resemble the stage of local smeopc m Itamiuds 
disease Whether this condition, which is often familn! 
should reillj bo cla<!sed as mild Rajmaud s disease ls doubtful 
In mnnj cases the tendency to ‘ dead fingers ’ persists through 
life, and no other s^Tnptoms of the disease develop 

Tliere is little risk of confusion between Rajnauds di'Ctec 
and the gingrone doe either to arteriosclerosis or to thrombo 
angiitis obliterans Rayniude disease is m\anabl\ sym 
metrical and affects olucflv females while gangrene duo to 
either arteriosclerosis or thrombo angutis is jnO'»t often xnct 
with in male,s and is pnmanly unihteral Intermittent 
cliiulication is a prominent feature in the two httcr conclilions 
nnd docs not occur in Kaynaud s disease 

Treatment — epecific treatment is aioilnble but soiae 
times calcium lactate m 16-gr doses thnee daily appears to bo 
helpfid Affected limbs should bo kept at rest warmly wrappctl 
in cotton wool Permanent residence m a warm climate k 
often beneficial Stnpping of the pennrtenal sheaths often 
fallaciously termed ixinartennl sympathectom\ , ls of no value 
but cen ica! ganglionectomj may result in ronspicuou- 
improvement 

Ancjo viimoTic (Ede-ma 

In this remarkable but not very uncommon condition 
eircumscnbe<l areas of oedema occur upon the skin nnd niureu^ 
membranes Any part of the body may be affected, but nio?| 
commonly the face Tlio swellings appear 8pontaneoiisI\ and 
are sometimes preceded itemng or burning sensatiow , 
their duration vanes from a few lioura to several dars, but 
both the onset and disappearance of the cedema are rcnurkaj 
rapid UsualU there are no symptoms licyond local ty 
comfort, duo to tho Hwclling of the skin, hut somotimcs 
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attacks arc complicated bj severe abdominal pam and vomitmg 
rvhich maj simulate an acnte abdominal condition Tlie 
abdommal symptoms are probably duo to circumscribed cedema 
of the mucous membrane m the alimentary tract If the glottis 
IS affected there is a nsk of death from suffocation 

The ongm of the disease is unkno^vn but it is usuallj 
regarded as allergic or as a vasomotor neurosis In many 
instances it is certainly hereditary or famihal and Osier records 
one family in which five generations were affected Hie 
resemblance between the condition and urticaria suggests the 
possibility that food allergy is a factor 

J he treatment of angio neurotic mdema is unsatisfactory 
particularly m patients with a family history of the disease 
When the glottis is affected immediate tracheotomy may bo 
needed Calcium lactate may be tned but is usually ineffective 
Adrenalin usually gives temporary relief 

JtiLROY 8 Disease 

This disease is also known as Hereditary GBdema and is 
nearly always hereditary or famihal m ongm The swelling la 
confined to the legs which may bo enlarged up to the thighs 
the feet are rarely involved It is sometimes unilateral The 
cedema does not pit markedly on pressure and there is no 
evidence of \enous or lymphatic obstruction The condition 
IS painless and the general health remams unaffected though 
the great weight of the limbs mterferes with normal activity 
The firm application of crepe bandages dimimshes the srvelhng 
and gives much relief Treatment both medical and surgical 
18 ineffective 

Acroparaisthesia 

In this condition numbness tingling or pins and needles 
occur m the finger tips witliout physical signs suggestmg 
organic nervous ^ease It occurs most frequently at the 
menopause m emotionally unstable women Treatment is 
usually of little avail but radiant heat and massage may be 
tried TJiyToid often proves of considerable value 


DISEASES or IHE VEINS 

rnnoimosis 

Difiammation or trauma of the wall of a vein leads to a 
local deposition of blood platelets and the formation of a clot 
(thrombus) Inflammation of a vein (phlebitis) may bo of 



u8G DISEASES OF THE CARDIO VASCULAR SYSTEM 

two kinds plastic or suppuratire, which differ widelr m the 
symptoms produced 

Suppuratn.e Phlebitis — This condition is alwajs most 
serious The wall of the vein is infected from some adjoining 
focus of suppuration, and the thrombus which forms nthm 
the vein rapidly breaks doum, and its infected fragments are 
discharged mto the general venous crecnlation This results 
in pyremia find secondary abscesses most often m the lungs 
Siniis Thrombosis is desenbed elseuhere (nde p SOH) 
Suppuration m the abdomen, particularly around the 
appendix may lead to a suppurative pylephlebitis and multiple 
abscesses m the hver {vide p 459) * 

Plastic Phldiilis — In this condition a thrombus forma, 
which may ultimately undergo organisation, and the icm 
becomes a fibrous coid, or canalisation of the clot may open 
new channels for the flow of blood 

^Etiology — Phlebitis or thrombo phlebitis, as it is often 
termed, occurs not infrequently without any obvioos cause, 
and IS more common in the veins of the legs than eheirben 
Possibly its onset is often due to focal infection, which ma} 
bo qmto unsuspected Thrombosis of the femoral rem is a 
relatively frequent comphcation of typhoid fever or, indeed 
of any severe general infection such as pneumonia , m sncli 
cases the left femoral vein is almost alwavs the one wluch 
becomes thrombosed Following parturition a sunilar condition 
may occur— phlegmasia alba dolens or ' white leg " In 
addition to the above, thrombo phlebitis has been attnbuted 
to many other diseases, particularly gout Thrombcea of 
veins also occurs after operations particularly pelvic operations 
Symptoms — These will naturally vary with the site of the 
thrombosis Local pain and tenderness are the earliest and 
most promment features When the affected vem is superficial 
there is obvious redness and cedema, but on no account should 
any attempt be made to palpate the vem Thrombosis of a 
laige vem such as the femoral produces marked swelJmg and 
oufrjiuk oC tJift. Ijmh., which, lasts, from. snvpjaJ. weeks to manr 
months or even years 

Some degree of pyrexia is common, but the general symptoms 
are shght, m marked contrast to suppurative phlebitis The 
local pam persists for some days and then graduallj subsides 
Non-euppurative phlebitis has a good prognosis, ptovid^ a 
portion of clot does not become detached Such an accident 
will produce a pulmonaij embolism which may be fatal 

Treatment — Complete rest aijd immobilisation of th® 
thrombosed area are essential For the pain, sedatives such as 
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aspirin bromides, chloral, or even morplua may be required 
Sodium citrate is sometimes given with the idea of preventing 
further thrombosis, but its aalue is problematical Immobihsa 
tion of the affected part must be insisted on for at least four 
weeks, and massage or palpation must be forbidden dunng 
the same period oTvang to the diuiger of detachmg a clot into 
the circulation When there is no obvious cause for the 
phlebitis, and particularly if thromboses have been multiple, 
any possible source of sepsis should be eradicated 

Thrombo-phlebitis Migrans — ^In this condition multiple 
thromboses occur usually successively m different parts of the 
body In addition to the systemic veins those m the lungs 
may ho affected and produce pleurisy and pleural effusion 
Even a coronary vessel may be mvolved The condition is 
often accompanied by p3Texia of moderate degree and maj 
last for many months Often this syndrome occurs as a 
secondary manifestation m carcinoma, particularly in caremoma 
of the lung Multiple venous thromboses also occur m thrombo- 
angutis obhterans 

Pulmonary Embohsm — Whenever thrombosis occurs m a 
vein there is a nsk of a portion of clot becommg detached 
Siiould this occur, the tlirombus passes through the right 
side of the heart and is eventually arrested at some point 
m the pulmonary artery or ite branches A large embolus 
may lodge at the bifurcation of the pulmonary artery and 
completely stop the circulation of blood through the lungs 
Such accidents occur most often about seven to ten daj's after 
operations The patient, who is usually convalescent, suddenly 
sits up in bed, becomes unconscious and convulsed, and is 
dead within a few minutes There is no cyanosis, and the 
colour is that of a white asphyxia ” Smaller emboh ma\ 
occlude small branches of the artery and produce localised 
infarctions of the lung In such an event there is sudden 
onset of pain m the chest, dyspnoea, and later slight hsemoptysis 
and a localised pleural rub Sometimes a pleura l-^j Tiiamn 
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two kinds, plastic or suppurative, which differ widelj in the 
symptoms produced 

Suppurahie Phlebitis — This condition is always most 
serious The wall of the vein is infected fiom some adjoining 
focus of suppuration and the thrombus which forms within 
the vein rapidly breaks down, and its mfected fragments are 
discharged into the general venous circulation This results 
m pyamia and secondary abscesses, most often m the lungs 
Sinus Thrombosis is desenbed elsewhere (tide p SOO) 
Suppuration in the abdomen, particularly around the 
appendix may lead to a suppurative pylephlebitis and multiple 
abscesses m the liver (tide p 459) » 

Plastic PMebitia — In tins condition a thrombus forms, 
which may ultimately imdergo organisation, and the vem 
becomes a fibrous cord, or canalisation of the clot may open 
new channels for the flow of blood ^ 

ffitiology — Phlebitis or thrombo phlebitis, as it is often 
termed, occurs not infrequently without any obvious cause 
and IS more common m the veins of the legs than elsewhere 
Possibly its onset is often due to focal mfrctiOD, which may 
be quite unsuspected Thrombosis of the femoral vem is a 
relatively frequent complication of typhoid fever or, mdeed, 
of any severe general imection such as pneumonia , m such 
cases the left femoral rein is almost always the one winch 
becomes thrombosed Following parturition a similar condition 
may occur — phlegmasia alba dolens or ‘ white leg ” In 
addition to the above, thrombo phlebitis has been attnbuted 
to many other diseases, particularly gout Thrombosis of 
veins also occurs after operations, particuJarlj peine operations 
Symptoms — ^These will natui^y vary with the site of the 
thrombosis Local pam and tenderness are the earliest and 
most prominent features When the affected vem is superficial 
there is obvious redness and oedema, but on no account should 
anj attempt bo made to palpate the vem Thrombosis of a 
large vem, such as the femoral, produces marked swelling and 
oedema of the limb, which lasts from several weeks to man\ 
months or even years 

Some degree of pyrexia is common, but the general symptoms 
are shght, in marked contrast to suppuiutive phlebitis Tlie 
local pam persists for some days and then gradually subsides 
Xon suppurative phlebitis has a good prognosis, provided a 
portion of clot does not become detached Such an accident 
mil produce a pulmonary embolism which maj be fatal 

Treatment — Complete rest apd immobihsation of the 
thrombosed area are essential For the pam sedatives such as 



DISEASES OF THE RESPIRATORY 
SYSTEM 

Physical fctioNs. 

S ICILL in tho detection and interpretation of physical signs 
m tho chest can ho obtained only by practical instruction 
and experience Accordingly it is not proposed to desenbo 
individual pbj&ical signs Those, howjner which are hhely to 
bo encountered in cases of the more important rosjurator} 
disorders will bo onunierdtecl and where necessary then 
sigiuficiuco Will be discussed under tho viuioiis appropriate 
hoadmgs 


DISEASES OF THE NOSE 

The Common Cold — This usually originates m the iiaso 
piurynx one to five days after exposure to infection, and 
maj' spread to accessory sinuses, Eustachian tubes and mjddio 
ear, the latynx, and occasionallj the trachea, bronchi and 
lungs The onset is often indicated bj a sensation of chilliiiess 
which 18 followed hy malaise, hstlessness, and naso pharyngeal 
catarrh Headache is common and the digestion may ho 
disturbed The course vanes witJi the seventy of infection and 
the resistance of the individnal, and the duration vanes irem 
a few days to some weeks 

Etiology — ^TJie liability to infectious catarrh of the upper 
air passages is common to all ages and races, but is rolativelj 
rare in infants and the aged ' Exposure to infection is the 
essential factor, as shown by the freedom from colds in members 
of Arctic and Antarctic expeditions wlule out of touch with 
other commumties Undue exposure to cold and wet weather 
may often, however, be a precipitatmg factor 

Bacieriology — ^It seems probable that a filterable virus as 
>et umdentified, is the prmaaiy cause of the common cold 
feecondai}' infection with bacteria quickly follow* Thus, on 
culture from a nasopJnrjngeal swab many difTorent organisms 
6^ 
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maj bo found and the«c maj bo responsible later for \anous 
coinpbcations 

Pathology — Uatirrh is the manifestation of inflammatory 
reaction on a mucous membrane Tbero occurs liyTioramu 
and a local invasion by leucocytes The latter exude from the 
surface together with mucous cells and large quantities of 
mucin 

Preimlion — Some individuals arc much more frequently 
attacked than others In many cases this is due to local defects 
in the no^e or throat , mouth breathers are notoriously mi 
resistant Other prcdi^aing causes are unventilated rooms 
and excessiv e clotlung Above all, clo«c contact vnth a sufferer 
m the active stage of the tb‘!ea«o is to he avoided It is the 
manifest duty of the latter to isolate himself during the first 
three days of the disease, and to avoid dose contact and kissing 
until the catarrh has cleared up completelv Of prophylactic 
value arc general ultra vnolet bght baths given throughout the 
winter Increasing esposures up to twenty nunutes for cadi 
bath may be taken twice weekly Inoculations of anti catarrhal 
vaccine if given over a ponod m the autumn and winter inav 
also bo of assistance and dimmish the nsk of complications 

Treatment —At the onset the patient should if iio^siblo 
stay m bed for tvrenty four hours Vfter a liot bath ho should 
take a hot dnnk made of water and sugar with lemon ptiio or 
crushed black currants and this should be follow'ed up bv 
10 gr ofaspinn On the first mglit sweating sliould be promoted 
by slccjiing wrapped in a blanl et and surrounded by eevcral 
hot water bottles Opium in (he form "of Dover’s powder 
('> to 10 gr ) is a favounte remedy but its value is doubtful 

Swolhng of the mucosa mav bo controlled by instilling 
into tlie nostnL every tlircc hours drojis of n preparation made 
by dissolving four grains of ephednne m an ounce of saline ^ 
TJio di'-c-onifort of nasal obstruction may be furtlier rchovctl by 
inhalations of benzedrine 

Chrome Catarrhal Bhimtxs — JhltoJogy — In patients w-itb 
a low resistance chronic rhinitis mav follow a senes of cold** 
Aloro frequently the imderlying cause is nasal obstruction, tlit 
presence of adenoids or chrome infection of an accessory na'Nil 
sinus 

Symptoms — ^The ermptoms arc discharge of w atcry or 
mucoid secretion from the nostrils, and nasal obstruction 
Secondary effects may be pharymgitis, laryngitis, and middle 
car disease The mucous membrane of the nose is swollen, 
csjiccmlh on the turbinate^ At first it i** re<l and soft later 
it may become pale and tough 
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Treatment — Local causes, sudi as adenoids, polypi, or gross 
de\Tation of the septum, may need operative mterference In 
the absence of these, treatment aims at raising the patient’s resist 
ance Most beneficial, especially for town dwellers, is a change 
of climate An autogenous vaccine prepared from organisms 
found on a post nasal swab is effective in some cases 

Epistaxis — Epistaxis, or bleeding from the nose, is common 
in young children and in the elderly fri the former, it is usually 
due to some local cause such as acute rhimtis or trauma, whdo 
m old age it is more often due to remote causes such as benign 
lij'pertension, chrome neplmtis and hepatic cirrhosis It 
occius also m asoociation with valvailar disease of the heait, 
and \anous forms of aniemia uraemia purpura, and scurvj 
It IS a common symptom m the early stage of enteric fever 
The bleedmg arises as a rule from vessels on the anterior 
part of the nasal septum In patients suffermg from hyper 
piesis, heart disease, or uremia it ma^ be beneficial , m others 
the loss of blood may do senoua harm Epistaxis is common 
m hereditary telangiectasia (vide p J03) 

In order to step the bleeding, the patient should be kept 
still With the head raised An ice bag is apphed to the back 
of the neck, and the nostnl plugged with cotton vv ool soaked 
m solution of adrenalin 1 m 2,000 

Intractable epistaxis is best controlled by a pneumatic 
plug Hus consists of an india rubber finger stall, inside which 
IS sealed the end of a soft catheter The finger stall is inserted 
into the nose, and inflated through the catheter, which is then 
clamped *If bleedingcontuiuefrora alocahsedarea cauterisation 
with an electric cauterj or a stick of silver mtrate should be tried 
Blood transfusion inaj occasionally be reqiured 


DISEASES or THE TONSILS 

Acute TonsiJhtis — J^ttology — This may occur sporadically 
01 in epidemics the sporadic \ancty is seen chiefl) in persons 
uiUi chrome enlargement of tlie lymphoid tissue of the throat 
Epidemics are common m institutions especially hospitals 
The causative organism vanes but is often a ha.molytic 
streptococcus which is directly oommunicated from case to case 
The disease, though copimon m children and young adults, is 
rarely seen m infants or the aged 

Morbid Appearance — The tonsils become red and swollen, 
tile crypts fill with exudate and debns which project from 
the orifices as pale cheesy masses The exudate from several 
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crypts ina\ coalesce to form a yelloT\Tsh grey patch ihe 
surrounding pharynx is more or less inflamed 

Symptoms — There is a sudden onset with dull aching pain 
111 the back, and headache The temperature maa nse to 104® 
on the first day The face is pale breath offensive, tongue 
heavilj coated The cemca! lymph glands may heconu 
tender and enlarged Hie unne is concentrated and soinetiinci 
contains a trace of albumen The throat feels sore and there 
IS pam on swallowing 

As a rule, the temperature falls after three or four daj‘ 
and health is qmckly restored Senous complications such n« 
septicaemia acute otitis media, acute nephritis, acuto rhouma 
tism and rheumatic carditis may occur, especially in children 
Less senous complications are a diffuse erythema simulating 
scarlet fever fibrositis and erythema nodosiun 

Diagnosis — ^The most certain method of distmguishiiig 
tonsillitis from diphthena is by bacteriological examination 
nhich will estabhsh the causal orgamsm, and which should, 
whenever possible be a routine investigation for these cases 
However m diplithena a firm ashy grey membrane forms, 
more commonly on one than on both tonsils, soon extends (o 
the faucial pillars and uvula, and is fairly sharply limited in 
extent whereas the exudate of follicular tonsillitis is loose and 
yellow involves both tonsils diffusely and rarely extends 
beyond them Wlien diphthena is suspected, treatment must 
not he delayed pendmg the report on a swab Cervical adenitis 
IS more etnking in diphthena than m tonsillitis 

Treatment —The patient should bo kept m bed and the 
diet limited to liquids and jellies Free action of the bowels 
should be obtamed by means of calomel and sahnes The 
tliroat max be gently swabbeil xvith glycermum lodi twice 
dadv and powdered aspirin may ho insuQlatcd to rehevc pam 
If sleep is disturbed Dovers powder, *5 to 10 gr , may bo 
given at night A mixture containing potassium oliloroto and 
sodium salicylate may bo gixen tlince daily (sod sahcyl gr v, 
sod bicarb gr \v, pot clilorat gr v, syrupus auraiit 3s® 
iq ad sss) ( hemotherapy should not be employed as a ivutiiic 
measure in these caecs If the inrcctmg organism is shown to lie 
susceptible it may sometimes bo desirable to give the appro 
priato drug in full doses eg sulphapyndme U gmi doses four 
hourly for two days then 1 grm tds for tw o days for an adult 
Vincent’s Angina — JHltology — This is an ulcero mombranoii‘« 
affection of the throat and mouth duo to combined infection 
xnth the fnsifonn bacillus and Bpinllnin of \ inceiit Infection 
can bo tninsniitted by dniikmg utensils 
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Stjmpioins — ^The lesions may lie multiple, resembling 
foUiouIar tonsillitis, or a single " wash leather patch ’ may 
form on one tonsil The patch is raised and irregular, and 
bleeding occurs uhen the slough is detached The membrane 
may spread to the fauces or along the gums The cervical 
glands enlarge on the side affected The breith is offensive,, 
dysphagia is common, but pyrexia and conatitutionil disturb- 
ance aro very variable In some cases the slough separates 
after a few days, and the ulcer quickly heals In others the 
lesion persists for many weeks 

Diagnosxa — ^The spuiUum, together with the fusiform 
bacillus, may be identified by microscopical examination of a 
smear, although it does not grow on ordinary culture media 
The lesion may simulate diphtheria, but there is not the same 
constitutional disturbance A similar appearance is sometimes 
seen m agranulocytic angina, and in the pharyngeal necrosis 
associated inth the leuLaimiaa Tlio chronic form may resemble 
the mucous patch or tertiary ulcci of syiihilis In oases of 
difficulty the Wasserraanu reaction should bo done 

Prognosxa — ^There is no danger except when Vincent s angina 
supervenes on scarlet fever, diphtheria, or some other acute 
fever 

Tftalmeni —An abundant vaned diet is essential Extra 
vitamin B* {mcotmio acid, 250 mgm dail^) and vitamin 0 
may bo of lielp If there is severe nlcoratJon of tlio tonsil or 
persistent gmgmtis the oral admimstration of acolarsol (1 to 
4 gr adidls, \ gr children) or intravenous injection of 
neoarsphenamine may be required, in addition to an iodine 
mouthwash In chrome cases, diseased teeth should bo 
extracted 

Peri-Tonsilhtis or Quinsy , — JSliology — A quinsy is generally 
preceded by acute tonsillitis, and results fiom the inflammation 
spreadmg to tho tissues outside the capsule of the tonsil 

Symptoms — The condition is generally imilateial, and the 
swellmg pushes the tonsil and soft palate downwards An 
absce'sa forms, and if not mciacd may burst m four to sis. days 
At first the patient complains of sore throat and great pain on 
swallowmg Later the cervical glands enlarge and the jaw 
becomes fixed Cases have ended fatally from cedema of the 
larynx, from suffocation brought about by burstmg of tho 
abscess during sleep, 6r from hsemorrhago 

Trcatmtni — ^In the early stages this is the same aa that for 
acute tonsillitis Sometimes a quinsy may bo aborted by mtra 
muscular injection of anti streptococcal serum or by giving 
sulphamlamide As soon as pus has formed, it should be 
38 
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evacuated The soft palate is painted Tnth cocamcj and a 
guarded bistoury is thniat into it at the point of maxmuun 
snelluig above the tonsil A hot compress to the neck afford^, 
some relief 

Chrome Tonsilhhs — In man^ children the tonsils enlarge 
during the penod of decay of the milk teeth This enlargement 
may jiersist as a simple h 5 ^rtrophy m conjunction with adenoid 
overgrowth, and accentuate the obstruction due to the latter 
Removal of the adenoids and establishment of nose breathing 
will often bring about subsidence of the hypertrophy 

Chronxo Sephe TonstlUtts is to be distmguished firom the 
above In this variety the tonsils are not necessarily larger 
than normal, and m some instances they are contract and 
fibrous The crypts are filled with offensive cheesy matenal 
consisting of epithelial cells, pus cells, and organisms In 
some cases concretions form known as tonsiUohths 

Symplovxs — Locally the condition gives nse to frequent 
sore throats ” and enlargement of cervical glands Con 
stitutional disturbance is shown by bouts of pyrexia omemia, 
dyspepsia, and sometimes by fibrositis or poly arthritis 

Treatment —Canons teeth should be extracted and other 
septic foci about the mouth and nose must be eradicated If 
the tonsils do not regam a healthy appearance, but still harbour 
matenal after the above measures Imve been earned out and a 
suitable penod allowed for recovery, then the tonsils should be 
enucleated The tonsib are useful organs and form part of the 
defence against infection they should be sacrificed, therefore, 
only when it becomes clear that they cannot be restored to a 
healthy condition 

Agranulocytic Angma — (Ftde p 358 ) 

Adenoip Veoetatio\s 

Etiology — ^Tbe condition occurs m children, chiefly between 
the ages of three and six years, but is met with occasionallv 
ta jxmsg It is especisBj' csmntcft ta En^snd, 

owing to the cold damp chmate 

JIor6«Z Appearance — The vegetations form a foliated mass 
on the roof of the nasopharynx They may extend down the 
lateral walls, cover the openmgs of the Eustachian tubes, and 
partially occlude the posterior choamc The lymphoid masses 
are covered by squamous or columnar epithebum, and there is 
usually an associated hypertrophy of the tonsils, and cervical 
ademtis 

Symptoms — As a rrault of post nasal obstruction, the child 



DiSL'ASrS or I’HiC LARYKX 

becomes a mouth breather The “ adenoid facies ” is character 
ised bj the open mouth, projeofcmg upper hp, narrowed nostrils, 
and high arched piUxte Associated dovelopmciital almor 
malitiea of the chest occm, including “ pigeon ” and “ fmuiel ” 
breast 

Othei symptoms of adenoids are backward mentality and 
imibihty to concentrate, impairment of Iieaimg headaelic 
iiight terrors, and enuresis Children having this complaint 
arc especially liable to recurrent colds, cbionie tonsillitis 
otitis media, and cliromc bronchitis 

Treatment — ^This is surgical, the adenoids bemg remoxed 
by means of a curette After operation, breathing exercises 
should ho practised in order to teach the child to breathe 
thiough the nose Cod hver oil should be taken togethei with 
a good mixed diet, and exercise in the open air encouraged 
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Acute Catarrhal Laryngitis — ^ttology — This condition maj 
bo due to the same causes as acute rhinitis , it also foUous 
inhalation of hot or irritatmg vapours An attack maj bo 
provoked bj over use of the voice as m shoutmg It is a 
common symptom m measles and influenza, and may occur 
m patients with pulmonary tuberculosis quite apart from 
tuberculous ulceration of the larynx 

Morbid Appearance — ^The mucous limng of tho larynx is 
swollen and hyperanme , the cords are pink or red, and there 
IS usually infiltration of the subrancosa and muscles resulting in 
lack of tension of the cords in phonation The sputum is 
viscid and may be streaked with blood 

Symptoms — In an adult the chief complaints are of partial 
or complete loss of voice, an irritating cough and a feeling 
of soreness in the larynx There may be sbght jiyrexia and 
malaise In the majonty of cases the sjinptoms pass of! in 
tlio course of one or tvo uecks 

In the child there are dangers duo to the comparative 
narrowness of the glottis and tho tendency to reflex spasm 
During the daj the symptoms are seldom alarmmg, but at 
night the child maj v ake m a terror with loud crowing inspira 
tion (laryngitis stndulosa), u^nt dyspneea, and cj anosis 

Treatment — The patient sfiould remain m bed, be forbidden 
to speak, guarded from draughts, and tho atmosphere of the 
room should be kept moist by means of a steam kettle Com 
pound tincture of benzoin may added to the water m the 



o'Jh DISEASES OF THE UESPJHATOUY SYSiEM 

kettle, 5i to tlio P‘ot, or steam mhnlationa of tlu^ t-iken for 
fi\e mimitcj* three times daily The cough should bo clieckcxl 
b> a sedative bnctus or lozenge In children, relief may bo 
obtained from hot compress to the front of the neck, and by 
1 mixture containing gr i of potassium antimonj tartrate, or 
b} apomorplnne gr injected liypodcmncally The vhild 
sliould take small doses of chloral and potassium bromide 
In extreme cases intubation or tracheotomy may bo necessar} 
Membranous Laryngitis — This is almost always diphthentic, 
though, rarel} it occurs with other acute infections The case 
should be treated as one of diphthena o^ en in the absence of 
bactenologioal confirmation 

ffidema ol the Larynx. — Etiology — Local ciuscs include 
acute and chronic infections, mecliamcal or chemical trauma, 
or spread of infection from, for example, ccUuhtis of the neck 
General causes are neplmtis which accounts for oxer 10 per 
cent of cases, other conditiom. capable of producing anasarca 
such as heart failure and hrdaceoiis disease, iodine sensitmtj , 
oranattackofangio neurotic oedema m the tissues of the larjTix 
il/or6id Anatomy — ^The oedema affects chiefly the loose 
submneosa of the epiglottis, the ni^ epiglottic folds, and the 
yontncular bands , the \ocal cords are httle affected In 
the septic coses the fluid is purulent, m the others serous 
Symptoms — ^The patient complains of o feeling os though 
there were a foreign body m the throat There is difficulty m 
swalloumg, the voice becomes muffled, and at any time 
obstruction ma^ ensue with inspiratorj stndor With the 
laryngoscope the mucous membrane loo^ pale and tense, the 
epiglottis swollen and erect, and the ary epiglottic folds form 
ovoid tumours Without a laryngoscope these swellmgs may 
be detected by cxammation auth the finger The onset may 
be sudden, and fatal obstruction may occur m less than half 
an hour , in other cases the condition arises gradually', but 
even m these there is danger of a sudden exacerbation 

Treatment — ^The patient is put to bed, and the air kept 
moist by means of a steam kettle Flmds may be givcu by 
rectum To prevent spasm, atropmo and potassium bromide 
are given every four hours Pilocarpm, gr injected tlincc 
at mtervals of twenty mmutes, has led to rapid rehef The 
oedematous parts may be mcised, but if dyspnoea develop, 
tracheotomy should be performed without delay 

In cases due to angioneurotic oedema a subcutaneous 
injection of n\vu of a solutm of adrenalm should bo 

given , and a spray of 5 jier cent cocame and ^Vrr adrcnnlin 
may be used subseq^uently 
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Tu cctlema duo to loclism lAi^o doses of sodium bicirLointc 
should he gi\en 

Chrome Laryngitis — JBUoIogy — This may supervene on 
acute catarrhal laryngitis, or it may be caused by chrome sepsis 
in the nose, adenoids, the tonsils or mouth Other factors are 
over indulgence in alcohol or tobacco It is also caused bv 
faulty voice production m those who speak m public, e g , 

‘ clergjTuan’s throat,” and is common m costermongers 
actors and singers 

Symgyloinft — A firequent irritable cough and scanty viscid 
sputum are present the voice b husky or there may be 
aphonia The loss of voice is usunll} most complete m the 
mommgs, and phonation becomes easier when the patient has 
used the voice for a time neither of whicJi features occur m 
hjsteneal aphonia 

With the laryngoscope, m the slighter cases, the cords are 
seen to have lost their cleat white definition and to bo shghtly 
swollen In more advanced cases the mucous membrane of 
the larynx may show local or general thickemng, or the cords 
themselves may be thick and irregular, as desenbed by Virchow 
under the name pachydermia laiymgis 

Buigtiosis — In every case the possibility of tuberculous 
laryngitis («de p 129) must be borne m mmd, and careful 
examination of the lungs and sputum should be made In / 
patients above the ago of fort}, thp cbndition may be due to 
carcinoma In tlus case the tliickcning and impaired mobilitj 
will be for the most part unilateral 

Treatment — The voice must be rested and sepsis m the 
nose tliroat and mouth eradicated Alcohol and tobacco are 
forbidden A change of climate is often of great value Cough 
is subdued by admmistration of codeine, taker m | gr tablets 
In severe cases it may be necessarj to paint the cords with 
astringent solutions 

Syphihs of the Larynx — Syphilitic changes m the larynx 
are by no means rare Secondary syphilis may give nse to a 
mild catarrhal condition, but tertiarj lesions are much more 
serious ’Ihey usually fake ffic tbrm of gummata in tfie sub 
mucous tissue at the base of the epiglottis, and may break down 
leavmg deep ulcers or m their liealmg give nse to fibrous 
cicatrice which bind down the epiglottis and lead to such 
stenosis that tracheotomy becomes necessarj Congenital 
sj’philis gives ri6o to similar damage Neither cough nor pain 
are commonly present 

Treatment is the same as that of syphilis m its other 
manifestations, except that potassium iodide should not 
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Le given carh Afercurj nlonc suflices to clear up the 
swelling 

New Growths of the Larynx - — Innocent of the Im-nx 

may occur at any age The commonest pe is the papilloma 
which apiteari. as atvartj outgrowth, often multiple on the cords 
or ventncular bands Fibromata and mucous cysts are lesa 
common The first symptom is alteration of the voice w hen the 
cords are iraphcated A large tumour will cause dvspnma bv 
obstructing the airu aj the treatment is operative removal 

Mahgnani groivlhs occur more frequently m men than 
women usiiallj after the age of forty Persistent hoarseness 
in an elderlj patient should suggest the presence of a carcinoma 
The commonest growth is squamous celled caremoma seen as 
a smgle warty tumour on one cord the movement of which 
becomes impaired Death results trom ulceration and h'emor 
rhage or frem septic complications such as cellulitis or 
broncho pneumoma 

Treatment — ^In early cases a complete eversion of the 
hnnx maj prcscrie life for jears m manv case* great relief 
mv> result from the local application of radium 

DISEASES or THE TRACHELV 

Doth acute and chrome ttaclieUis as a rule ocenr in associa 
tion with snmlar inflammation of the bronclii Tmcheitw 
may ako develop m cases of diphtheria tx-phoid infltienra 
and measles while a particularh acute form of the dise*as© mat 
follow the mhalntion of an imtant such ns mustard gas Acute 
tracheitis gives rise to a sensation of soreness behind the 
manubrium and sternum and to a parevysinal nois^ raucou^ 
cough productive of traces of sputum which are not infre 
{pientlj blood stamed The chmeal course prognose and 
treatment of simple forms of tracheitis are essentialh tho e of 
tl e corresponding bronchial mfcctiou Tracheitis associatetl 
with specific fever* mav need sjiecial appropriate tiempv for 
which the sections conccmctl should be consulted 

Tuberculous tracheitis is occasionallj found in association 
with tuberculous bronchitis and leads to local ulceration and 
formation of granulation tis*uc The trachea maj sometimes 
I e mvolvetl both in congenital and acquired syplulis tho tvqiical 
lesion being a gummatous ulcer whicli mav progress to stricture 
formation ^ igorous antisj*philitie measures are required at 
an early stage though as in the caseof thelarjTiv iodides should 
l>e n etl with caution Leprosv and scleroma mav nl-'O cause 
stricture of tho trachea 
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TJiese granulomatosis I^ions, rare primarj' tiuuonrs, more 
fi-eqnently adjacent neoplasms, such as retrosternal goitre, 
and inhaled foreign bodies, are sometimes productive of 
obstruction of tlie lumen of the trachea 

The symptoms and signs depend upon the orient of the 
obstruction and upon the rapidity of its development Thus a 
foreign body may cause intense distress, cough, increasmg 
dyapnceaivhich IS predominantlyinspiratory.stndorand cyanosis, 
and may rapidly be fatal On the other hand a slowly pro 
gressive stricture gives rise to cough, slowly increasing dyspncea, 
and stridor, uhieh is at first only noticeaW during sleep 

'I he diagnosis is confirmed by bronchoscopy, and this 
procedure is essential for therapy in some instances for example, 
an impacted foreign body Treatment is otherwise that of the 
underlying disease, and is for the most part surgical 

DISEASES OF THE BRONCHI 

Durmg expiration the muscle of the bronchi normallj 
contracts so tliat they shorten and become narrower, while 
in inspiration the rausculatmre relaxes permitting elongation 
and widening With partial bronchial obstruction, theiefore, 
inspiration tends to be less impaired than does expiration, and 
there is a tendency for the distal area of lung to become dis 
tended and ultimately emphysematous When bronchnl 
obstruction is complete the corresponding area of lung collapses 
'completely as a result of absorption of air in the alveoli by the 
circulating blood A further consequence of bronclual obstruo 
tion IS a proportionate failure of excretion of sputiun which 
invariably results ultimately m infection of the bronchi, 
bronchioles, and lung of varying severitj The infection 
commonly occurs rrhile obstruction is jiartial, it always follows 
within a few days of complete obstruction of a bronchus, and 
while it may remain to the sogment of lung concerned, 

extension of the process is by no means uncommon 

Bronchial obstruction may bo widespread, as m acuto and 
chronic bronchitis or astlima, may involve broneluoles or 
termmal tubes, as in broncliiolitis and broncho pneumoma 
respectively, or may be locahsed to a site on a mam bronchus 
In the last instance it may bo caused bj viscid sputum, blood 
or an inhaled foreign body, by bronchial neoplasms, or by 
pressure from adjacent tumours, including aneurysm and eh 
larged mediastinal lymph glan^ Locahsed stneture of a 
bronchus ansmg from trauma, kinking, or chronic inflammation 
w ill have the same consequences 
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Additional seq^uelT of hrondiial obstruction with its induced 
atelectasis and pulmonary infection are bronchiectasis, hronchio 
lectasis various forms of pneumoma, lung abscess, and their 
compbeations The mptoms, physical sign*, radiologienl 
appearances and other features of the disorder are listed under 
the headings of these vanoas conditions with wluch it n 
associated 


BRONCHITIS 

Bronchitis is the commonest disea'^o of the respiratory 
tract It may be defined as an inflammation of the lining 
membrane of the larger and medmm sized bronchi, and maj 
be set up by mliaJation of irritating vapours, but in the great 
majority of eases it is the result of infection The air passages 
ate provided with an elaborate defence against mvasion b\ 
foreign organisms Their lining membrane secretes mucus, 
which IS m itself bactericidal This mucus is continually 
moved upwards and ejected by the action of the ciliary 
processes of the bronchial mucous membrane Removal of 
the secretion, together with engulfed organisms and other 
particles, is aided by the respiratory morements Jloreover, 
the epithelial hcing has a free blood supply so tliat, at need, 
a plentiful supply of leucocytes will pass from the capdlanes 
to the cpithehum to aid the latter m its combat with infecting 
bacteria The inspired air, before reaching the lungs, comes 
m contact with the mucous membrane of the nose and throat, 
and being deflected at the numerous folds and angles in tliese 
passages, is cleansed of dusty particles which adhere to the 
moist epithelium Tlie ring of lymphoid tissue in the upper 
end of the pharynx is an important element in the defence 
against infection The sensitive reflex of the glottis prevents 
the entry of foreign bodies from the pharjoix, and the cough 
reflex aids in the removal of material the larger tubes 

Bronchitis results either from a failure of the defences of 
the respiratory tract as a result of their being overwhelmed by 
a virulent infection, or by depression of the resisting power as 
a result of exposure to cold, or as a consequence of some defect 
in the anatomical structures In a few cases infection is csimed 
to the bronchi by the blood stream 

Acute Bronchtits 

x\cute bronchitis, or catarrhal inflammation of the larger 
and medium siZed bronchi, is not a serious disease except m 
infancy and old age 
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JEUology — Acute bronchitis often follow s from c'ltchmg 
cold ” 'Hio mflammatorj process extends from the nasal 
fossae down the pharynx and tiadiea to the bronchial mucous 
membrane It is also a prominent feature m many influenzal 
epidemics it follows the inlialation of irritant \apours and 
orgamc dust and occurs m association with other diseases 
especially measles whooping cough and the enteric fevers 
Infecting orgamsms include pneumococci streptococci 
M cafarrhahs and B infiuemce 

Morbtd Analotny — ^Ihe mucous lining of the bronchi is 
congested cedematous ind sometimes ulcerated while on its 
surface there is a great excess of mucus mixed with more or less 
pus Hibcroscopicallj the goblet cells are seen to be distended 
while the walls of the tube are infiltrated with leucocytes 
Symptoms — At the onset there is a feeling of oppression 
and languor together often with myalgia The temperature 
and respiration rate are only shglitly raised The cough is 
at first diflicnlt and painful the expectoration scanty and 
viscid After a day or two the sputum becomes more plentiful 
and purulent and the cough easier with great rehef to the 
patient As a rule the symptoms subside after a week and 
recovery is more or less complete at the end of a fortnight 
In the case of infants and of feeble elderly subjects there is a 
danger of the smaller tubes becoming blocked with secretion 
and of broncho pneumoma resulting 

Physical and Radiological Signs — ^The tongue is usually 
coated and the voice husky As regards the chest signs are 
often surprisingly slight most coses a few high and low 
pitclied rhonchi are lieard accompanying inspiration scattered 
o\er both lungs and moist rales may be detected chiefly m 
the lower lobes Radiologically active vascular congestion 
may be apparent 

Diagnosis — There is little diflScuIty m diagnosmg acute 
bronchitis It may howe\er be only a feature heralding the 
onset of some more serious disease such as typhoid, measles 
or whoopmg cough 

Treatment — The patient should stay m bed and keep 
warm A steam kettle rebeves the sensatiod of rawness m the 
cliest as also do inhalations from ol pmic sibericse 3ss in (2)i 
of nearly boibng water Dovers powder or syrup of codeine 
should be given at mght and during the first few days a mixture 
containing 3 to 5 gr of potassium iodide or 12 mmims of ainum 
antimomale may he used to loosen the expectoration An 
rtlkalme expectorant should he gnen as soon as the cough is 
productive 
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In children, relief is obtained by nibbinjr the client Mjth n 
stimulating Imiincnt siicb ns camphor If there is miirh 
secretion, and expectoration docs not keep jmeo nith it, vomit- 
ing should bo induced bj, ndmintstmlion of a tablespoonful 
of tmeturo of ipecacuanha 

Bronchiobtis — Broncluobtw or capillar^ bronchitis is an 
acute mflaramatorv iirocesa involving tho smallest air tubc-s 
It la a dangerous complication of acuto bronchitis, not un 
common in young children , it is relatively rare in adults, bii* 
was tho cause of death in many of the cases of mflnenrji in the 
pandemic of 1918 

SijmpforM — ^As a rule the symiptoms of inflammation of the 
larger tubes are present for seveml days before tlie bronchiole^ 
l)ccome affected Wlicn tho smallest tubes become imohKl 
they arc quickly obstructed by secretion and swelling of the 
waUs, and a profound change comes over the clinical picture 
Dyspneea and tachycardia become marked TIio face takes 
on a peculiar lilac tinted hvidtty, tho patient becomes cx 
hausted, and mental disturbance is sbowm bv dthniim or 
coma 

Phynnl and Radtologtcal iSijtna— On examination of the 
chest tho intercostal spaces are seen to fall m dunng jn«pintion 
Areas of impaire<l resonance may indicate collap>e of ixirtumi 
of tho lungs Rlilcs are to bo heanl over the lungs, white 
widespread acute emphysema greatly reduces breath lOumU 
X ray appearances are very vnnnblo, in a mild caM> only a few 
fine scattered opacilica of lobular collnp-e will 1 k) seen but 
in more serious examples of tho disease tlio nppeiranees more 
nearly resemble those of bronehopncnmorim with multiple 
patchy ill defmed shadows particularly involving the hrses 
In addition, the increase m chest size and translueencv chnrie 
tenstic of cniplivscma will bo found 

Prognosis aaito cases tho outlook is extremelv grave 
but recovery is not uncommon in tho«o of a le>» fulmimlitig 
typo An occasional sequel is the development of n pennanent 
dilatation or bronchiolectasw 

Treatment — An abundant supply of fresh nir is esscntivl 
The patient should I>c nursed as far ns possible outdoor? 
Oxygen sliould bo administered continuously by moans of a 
tent, mask, or nasal catheters Vcne<«oetion may’ bo licncficial , 
hyp^cnnic injections of atropine are given at rtguhr inUrvvU 
in order to dimmish tho quantitv of secretion and so rchtxe 
the obstruction in tbe bronchioles Sulpbonamidcs have yvl 
to Ixj provetl to Ik* of value Ihervpv iv otherwise that of 
hn>nrhitis 
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CimoNio BBONCinns 

jBliolofjy — Chronic bronchitis is a common aflliction in 
those over forty, and it is occasional!} encounteied in the 
}onng It occurs most frequently in cold damp climates 
among those who Jive in toivns at first they are affected onlv 
in the cold season but as time goes on the condition lasts 
longer and longer into the summer until ultimately it continues 
all tlie 5 ear* round It may follou several attacks of acute 
bronchitis and may be consequent on some structural 
defect of the lungs such as cmphjsema winch diminishes their 
mobility, m turn producing stagnation of the bronchial secretion 
and infection of the bronchi themselves 

Other conditions wliieli favour tJie development of chronic 
bronchitis are spinal curvature fibrosis follomng imresohed 
pneumoma empyema and asthma In the absence of anj of 
the above, search should be made for somo focus of infection 
from which organisms may be entering the respiratory passages 
Such foci may be present m oral sepsis disease m the nasal 
fossse or accessory sinuses 

Morbid Anatomy — The lufl^ are emphysematous the 
mucous hmng of the bronchi may be thick and granular, but 
in some cases it is atrophied Bronchiectasis may coexist 
Symptoms — A major complaint is of shortness of breath 
on exertion This la due partly to the associated emphysema 
and partly to the presence of excessive secretion m the tubes 
Tins secretion becomes churned mto a foam by the air passing 
through the bronchi, and interferes with the entry of the 
inspir^ air into the aur sacs The capacity for work and ever 
cise IS greatly diminished by the restneted mtake of oxjgen as 
well as by the absorption of toxins from the infected secretions 
rhe cough IS apt to be most troublesome during the night dis 
turbmg sleep The lack of sleep together with d^spneea and 
toxaemia sometimes lead to emaciation The sputum consists 
chiefly of translucent gelatmous mucus which m town dwellers 
IS stippled with black carbon particles During exacerbations 
of the disease, admixture of pus renders the sputum yellow or 
green, and streaks of blood may ap3[>cQr as i result of oozmg 
from the congested or ulcerated mucosa 

Asthma frequently compheates the disease Occasionally 
in coses of long standing the presence of extensive emphjsema 
leads to a consecutive rise of the pulraonarj arterial pressure, 
and eventually to hypertrophy of the right ventrjcle In siicli 
cases termmal congestive heart failure is sometimes seen 

Physical ami Jiaihologiail Signs — The signs are usualK 
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casts are sometimes expectorated after paracentesis for pleural 
effusion, or m association with pneuraoma, pulmonary tuber 
culosib, or mucous colitis 

BllONCHlECTA^rb 

The atiology of bronchiectasis is uncertain Dilatation of 
the bronchi may occur m the mam trunlcs, m smaller branches, 
and even the bronchioles may bo in\olred In extent it may 
be widespread throughout the lun^, or limited to a few tubes 
m one lobe Most commonly the lower lobes are involved 
Dilatation of the larger trunks tends to be cjlmdrical or 
fusiform, whilo smaller bronchi and bronchioles which have 
little muscio and no cartilage m their walls dilate to form 
saccules 

Complete broncliial obstruction gives rise to massive collapse 
of the lung winch m turn causes a considerable fall in the intra 
pleural pressure, since tbc volume of the contents of a seuu rigid 
stnicturo has been diminished Iho decrease in volume is 
partly made good by movement mwarcls of the thoracic 
paneties, by ^splacement of the mediastinum toward the 
Atelectatic lung, by compeosatoiy emphysema of tlie residua! 
lung and by dilatation of the bronchi within tho atelectatic 
area Clinicallj, furthermore the association of bronchiectasis 
with antecedent pulmonary inflammation, such as the 
pneumonias, particularly bronclio pneumonia, lung abscess, and 
tuberculosis, is well recognised 

Basal bronchiectasis occurs more commonly m the left 
than m the right lung This is probably due to the anatomical 
relations of the left mam bronchus, which render it more 
susceptible to compression when, lor example, tuberculous 
modiastmal iymphademtis develops 

Finally, congemtal cystic disease of tjie bronclu, which ib 
probably less rare than has hitherto been behoved, has many 
characteristics {vide p 607) so similar to those of acquired 
hcoa^shsectssis ss 6? eaggesi dfcai s d&rehpm^ts} 
may play a part m the letiology of the latter 

Morbid Anatomy — When the affected lung is incised and 
the cut surface inspected, the dilated tubes are seen with 
their congested mucosa projectmg ilicroscopical exammation 
of the bronchiectatic cavities shows their epithelium to be 
degenerate and devoid of cihary processes and m some cases 
to be replaced by granulations and fibrous tissue In the area 
affected the lung may be atelectatic, and often evidence of 
chrome pneumoma 15 sIiowti together iiatli a more or less 
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e\tensne fibrofeis Emphj'sem'i m the jjenpheril and 
uninvolved areas of lung is always present 

SympfoTTia — is probatle that manj patients in whom 
bronchial dilatation is present continue without symptoms for 
long penods of tune Not infrequently the orJy symptom 
IS recurrent, often severe, hamoptj-sis As a rule, however, 
infection within the dilated tubes dominates the clinical 
picture, and then periodic attacks of violent cough productive 
of large quantities of purulent sputum result The most severe 
paroxysm as a rule occurs with change m posture, for example, 
when the patient awakes in the morning, and such an attack 
often culmmates m vomiting There may be no cough during 
the greater part of the day, so that the patient suffers httle 
discomfort, but mtercurrent mfections are bable to cause 
exacerbation of sjTnptoms with pleunsj p^oexia, fcetid 
sputum, and anorexia In unilateral bronchiectasis the 
patient lies on the affected side for his sleep will not be 
disturbed bj cough as long as the secretions remain in the 
dilated and insensitive tubes He maj, live many years Death 
may result from toxaiima, broncho pneumonia, cerebral abscess, 
or amyloid disease 

Physical and Radiological Signs — If the disease is minor 
m degree and remote from the surface, there may be so abnormal 
signs and diagnosis must be based on the s}*mptoms ^Miere 
there are saccular dilations near the chest wall dear signs of 
cavitation with amplionc breathing and coarse rales maj be 
obtamed Associated atelectasis and fibrosis r^ult m 
mediastinal displacement towards the affected side, impaired 
movement and percussion note, and a diminished air entry, 
which may be bronchial m type The fingers and toes maj be 
clubbed, and the nails corv^ and thick Sometimes there la 
bypertroph} of the phalanges, wrists, and ankles — “ hvper 
trophic pulmonatj ostco*arthropathj ” 

Radiologically lobar or lobular atelectasis maj be shown, 
and not infrequently the outbne of the hollow dilated bronclii 
ma\ be seen On other occasions patchy consohdation may be 
the only demonstrable aboormaUtj, while often bronchiectasis 
IS not revealed by X ray examination unless special teehmquc 
be used For this purpose the cncothjToid membrane lo 
punctured with a short stout needle and 15 to 30 c c of warm 
hpiodol IS mjected into the trache-a, after the injection of 
0 *) c c of 5 per cent cocame, sensitivity to wluch must 
previously have been excluded The patient is tipjied m 
jiosition so that the fluid runs into the bronclu whiclx are 
required to be rendered ojiaque to X rays (t tde Plate 25) An 
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uilb Lipodol 



Plate — Dronclual Carcinoma Lipiodol Las been injected 
into tLo bronchial tree, and shoHS the site of the obstruction 
(marked bj the arrow) vhich 1 as produced atelectasis of the 
ngl t middlt and loner lobes 

\7ojiKt jmQt tot} 
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alternatne and often successful method is to run the lipiodol 
through a special cannula over the hack of the tongue, aftei the 
phaiynx and larjoix have been cocainised Tomography is 
also of value m establishing the site and extent of the disea'^e 
TTmlmtni — ^Eariy efTicient treatment of sueli disorders as 
imssivo collapse and hronclio pneumonia mil reduce the 
incidence of bronclnectasis Once sopsis has become established 
the deformitj of the tubes is permanent and cannot he remedied, 
so that treatment is design^ to keep the cavities as clean as 
possible The secretions must be emptied out several times a 
day by postural drainage, the patient uifch basal disease lying 
on an mclmed plane head downwards and coughing Con- 
tmuous postural drainage is greatly facihtated by the use of the 
Nelson tilting bed Concurrently breathing exercises should 
be employed Antiseptic inlialations are beneficial, creosote 
or turpentine being used on a Burney Yeo inhaler If the 
so\ erity of the symptoms justifies radical treatment, the method 
of choice 18 excision of the affected lobe or lobes This must 
only bo undertaken after complete bronchography has demon 
stiated that the diseased bronchi are hmited stnctly to the 
area to be removed at lobectomy or pneumonectomy This 
form of therapy should rarely be attempted m patients over 
t)io age of forty five, or m those in wliom cardio vascular or 
other disease coexists In a \er> few selected cases ameboration 
of symptoms may follow coUajisc therapy by thoracoplasty, 
artificial pneuraotliorax, or plirenic avulsion 


CONGENITAL CYSTIC DISEASE OF THE 
BRONCHI 

In the last decade an mcreased mterest m the problem 
and tlie mdespread use of radiology in tlio investigation of 
diseases of the chest have made it seem likely that cystic 
disease of the bronchi of congenital ongin exists Cystic 
ihlatation of bronchi, horv»efvc:T, can undoubtetBj be aequised 
Isolated cases m which the disorder has occurred ui the foetus 
are on record, and it is tliought that arrest or abnormal 
development of the lung buds at an early stage may account 
for their formation Pathological mvestigation has shonn that 
tlie epitlielial lining of these cjsts tends to he umform and 
constant in type, and furthermore that the supporting tissues, 
eg , cartilage, muscle, vessels, and glands, are most erratically 
distributed in the cjst wall In the’>e respects the histologj 
of the disease differs from that of bronchiectasis or hmg abscess 
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In the existing state of onr knowledge it is eomemenl 
to adopt a clinical classification of this disorder such as the 
following — 

1 Cysts not communicating with bronchi 

2 Cysts communicating nith bronchi 

(а) Simple unilocular <ysts 

(б) Multiple cysts (soap bubble and beny types) 

Congemtal bronchial cyrsts which do not- communicate mth 
the bronchial tree are \eiy rare, they contain flmd and ns far 
as is known produce no symiptoms In one case seen by the 
wnter about sixteen such cysts vaiymg m size from n pea to 
a golf ball uere disclosed following the routine rndiological 
examination of a patient aged forty He had had no senous 
pulmonary disease and remamed well durmg a five year penod 
of observation in winch the radiological appearances persisted 
imchanged Occasionally such a cyst may rupture into a 
bronchus, thereby dischaigmg its contents and subsequently 
behave as tho«c of the second category 

Cysts communicating with bronchi contam air, and are 
charactensed radiologically by very clearly defined thm limit 
mg walls As a rule they give nse to few distmctia e signs or 
symptoms unless and imtd secondary infection supervenes 
Occasionally, however, particularly in infants and cluldreu, 
increasing inflation of a sohtary <y8t by check valve action 
of the commumcating bronclius may occur and lead to gross 
increase m size of the cyst and all the consequences of a tension 
pneumothorax Radiologically such cases may usually bo 
differentiated from the latter by the absence of the collapsed 
lung at the hilum and the presence of traces of pulmonary 
tissue at the penphery of the hemithorax rurthermore 
cysts communicating wath bronchi are particularly liable to 
give nse to hemoptysis and when this hapyiens the un 
expectorated blood witlim the cyst sometimes clots Under 
such circumstances a diaractenstic radiological picture is 
given for with retraction of the clot from the cyst wall 
the appearance of a stone loose withm its setting is shown 

do not know what is the proportion of cases of QStic 
diseaso of the lungs which remain uninfected throughout life 
and smee it is the advent of infection within the cyst or cysts 
which as a rule brings these cases to our notice, it is not 
improbable that at present we oierestimate the probabihtv 
of infection In our owti experience three cases each over the 
age of fifty, have been encountered by chance in whieli there 
n ero and had been no symptoms associated with the disorder 
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On tho other hand, septic infection when it does occur is 
commonly se\oro and often fatal Attacks of bronchitis 
frequently accompanied by bioncliial spasm may precede a 
fulminating septic pneumonia by months or even years 
Lai^ infected single cysts ha\o the signs of and behave as 
would 0 , lung abscess, nhile multiple cysts quickly give nse 
to tlie cJimccal syndrome of advanced hroncliiecta.sjs When 
infection is sufficiontlj prolonged it is not unusual for acqmred 
atelectasis and brondiieetasis to complicate tho disorder In 
such cases tho clinical diagnosis of congemtal cystic disease 
cannot be made with certomty 

In uninfected cases dilbeidty m diagnosis fiom localised 
pnoumothorav and emphysematous bullce may bo encountered 
Tho history of the cose, the age of the patient and the site, 
appearance and shape of the lesion v lU be of assistance , 
certainty of diagnosis however, may only bo obtained by 
histological ovammation after lobectomy 

Infected cysts lia\6 to bo, distinguished from empyema 
(including interlobar empyema), lung abscess and saccular 
bronchiectasis The faJuro to respond to adequate drainage 
will suggest a cjst rather than an empiema, while a lung 
abscess often shows clinical and radiological ovidenco of stir 
rounding pneumonitis As has been said it may not be possible 
to distinguish saccular bronchiectasis from cystic disease 
Tho distinction, houover is of academic interest rather than 
of therapeutic importance 

Radical treatment of symptomless congenital cysts of the 
lung IS rarely justified Close observation and prophylactic 
measures designed to pievcnt rospiratoiy infections are, how 
ever, necessarj The exceptions to this will as a rule ho 
foimd among children in nliom the chance of mfection is 
relatively great, and uho*-e resistance to tho hazards of opera- 
tion 13 considerable Therapy in those cases with lesions 
productive of symptoms should, where possible, consist of 
radical removal by lobectomy or pneumonectomy, and 
adequate bronchography must precede tho operation , for 
tho disease is commonly bilateral or complicated by acquired 
bronchiectasis in the remaining pulmonary tissue In 
acutely infected single <ysts prolimmarj drainage may be 
of value 

In those cases in uluch suppuration has occurred and in 
which for any reason operatiTO removal of tho diseased area 
cannot bo undertaken, postural drainage, evjvoctorants, and 
cieosoto may alleviate symptoms 
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DISEASES or THE LUNGS 
Effects of DISTUBBA^cE of the CJifculition 
Congestion — Actne congestion accompanies all inflaninn 
torj diseases of the lungs, and is seen most stnlvingU m th 
first stage of lobar pneumomn 

Passu c congestion occurs when, follow mg a rise m pressure 
withm the p^dmonarj 'veins, there results a slowing of the 
circulation through the lungs Such congestion maj happen 
rapidly m the left renlncular failure associated with coronarv 
thrombosis, while it is a chronic process m cases of mitral 
stenosis It is, moreover, one of the earbest indications of heart 
failure, whatever the typo of heart disease Tlie more dependent 
portions of the lungs usually the bases, are the fir-t and the 
most affected Pulmonary oedema maj develop 

Sjmptoms referable to the condition arc d^spneea including 
cardiac asthma, cough, and expectoration The first of these 
18, at any rate in part, duo to the dimmished elasticitj of the 
lungs caused bj the mgraso m pressure in the pulroonarj 
circulation Hiemoptysis, usiuiUy romor m degree, often 
occurs The physical signs, apart from tho«e of the underlying 
cardiac abnormabty, include a djmmj«hcd chest ©'cpannon 
and air entrj, together with an impaired percussion note and 
rales at the bases 

The post mortem appearances in chrome venous congestion 
are desenbed on p GoO 

Q]dema ol the Lungs — Oedema of the lungs ma} result from 
infection, from the inhalation of imtont ga<!c^, but is commonlv 
eccondarj to disea«^ of tho heart, aorta, or tadne^'s , occasion 
oll^ it develops after aspiration of a pleural effusion The 
83’roptoms maj come on suddenh , tho patient is seized with 
extreme dj'spncca and pvm in tho chest and expectorate^ 
large quantities of serous or blood stamed froth Ho mav lo'O 
consciousness and die or the sj-nipioms muN subside after an 
hour or two and recover} take place, some patients iiaa-c 
suTMved repeated attacks Treatment is c'lsentially that of 
left aentricular failure, and the most offectire measures con>^i t 
of rest, venesection, and tho injection of morphia gr and 
atropino gr iJ®, followed b\ efficient oxvgcn administration 
Embolism and Infarction.— -Firfc p "587 

EMPHYSEJIA 

In this conditiMi the air sacs arc dilatcfl and their waII-» 
atrophied, wnile frequenth the rupture of the wal!^ of man' 
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alveoh resxilts in the foi mation of bullne A number of vanetiea 
of the condition occur, the chief foims being knoum respectively 
as hypertrophic, atrophic, compensatory, acute ae&iculai:, and 
acute interstitial 

Hypertrophic Emphysema — JEhology —This is uncertain 
Hypertrophic emphysema occurs frequently in some families, 
and may be associated with an inherent weakness of the elastic 
tissues of the lungs Ereund, on the other hand, has suggested 
that premature ossiiicafcion of the costal cartilages, with 
immobihty of the thoracio wall, is the primary change The 
frequent occurrence of emphysema in association with bronchitis 
and asthma^ however, would make it seem probable that long 
contmued expiratory obstniction is the iinpoitant causal factor 
Locahsed emphysema occurs when a bronchus is partially 
obstructed by, for example a growth or foreign body 

Morhxd Anatomy — ^The thorax is enlaiged chiefly m its 
anteropostenor diameter and the intercostal spaces are wide 
On opemng the cheat, the lungs fad to collapse , they are 
volummous and hide the pencar^um from view , they are pale 
in colour, and projcctmg bull® may be seen, especially near the 
apices and anterior margms Microscopic examination shows 
large, thin walled alveoh, which in many places form extensive 
irregular chambers owing to <lisappearance of the mter alveolar 
septa These septa support the capillaries concerned in the 
gaseous exchanges of the blood, so that their disappearance 
causes a groat diminution in the capillary bed of the pulmonary 
circulation Rarely the right ventncle may show varying 
grades of hypertrophy and dilatation 

Symptoms — ^The characteristic symptom of emphysema is 
dyspnoea In the earUor stages this is only noticed on exertion, 
but as the condition develops the shortness of breath occurs 
With Jess iirovocation until Anally it is continuous even at rest, 
and IS accompanied by cyanosis and circulatoi\ failure The 
dyspnoea partly results from the mechamcal disadvantage of 
the increased residual air characteristic of the condition, and 
partly from the decreased elasticity of the lungs The symptoms 
are aggravated by the accompanying bronchitis to wluch all 
emphysematous patients are susceptible 

Tltystcal and Radiological Signs — Iho condition is revealed 
by inspection of the thorax, which m characteristic cases is 
barrel shaped It is deep from back to front the iibs are lion 
zontal and kept in the position of inspirition, the subcostal 
angle is wadened, and the normal *5 to 4 in expansion is 
diminished to If in or less Tlie shoulders are mised, the spine 
IS kyphotic, and there is no viable impulse in the X'rccordium 
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Tlio percussion note is hyper resonant and dullness over the 
heart and h^o^ is obliterated The breath sounds are feeble 
and the expintorj murmur js prolonged X ray sllo^vs an 
enlarged thorax horizontal mdely spaced ribs a loa poorly 
moving diaphragm and relatuely more translucent lung 
fields The heart is sometimes elongated and thin In ndvinced 
cases pulmonary vascular engorgement with or without right 
\ entricular hy^pertrophy may be seen Large buUaj, cro'tsed h\ 
fine strands of pulmonary tissue are sometimes pro'^ent 

Treatment — ^The changes m tho lungs are degenerative 
and irremediable The chest wall may bo rendered more 
inobilo by suitable exercises but the most profitable methods of 
treatment are those designed to cure or prexent bronchitis 
Equable climatic conditions are of the greatest importance, and 
if possible tho patient should not winter in a smoky city or 
m a locality where sudden changes of temperature or cold 
winds arc prevalent 

Atrophic Emphysema — ^Tlus is a seniJo change and accom 
panics other stigmata of degeneration Tho alveolar walls 
become atrophic and the septa give way, but tho lungs are 
small and retracted aud the 'ribs oblique 

Compensatory Emphysema — This is a local distension of 
tho all coh, and is the result of shrinkage of other regions of the 
lungs Iwm collapse or fibrosis Tho intro thoracic pressure 
being negative, when tho contents of the chest beoomo 
diminished by disease, tho nearest healthy and cLostio portions 
of the lungs become ddated to occupy the vacant space At 
first tho alveolar walls are simply stretched, but in course of 
time they become atrophied and true emphysema de\ clops 

Acute Vesicular Emphysema — ^Tlus conthtion occurs iis a 
result of sudden severe over distension of the alveoli, such as 
mnv be associated with excessive cough and muscular strain 
It IS uncommon but is found, for example, m cases of nsphj xia, 
poisomng by irritant gases whooping cough, and acute laryn 
gitis Symptoms and signs are usually masked by those of 
the causal condition but are csscntiallv those given under 
hypertropluc emphysema 

Acute Interstitial Emphysema — Ulus is a variety of 
surgical emphysema m wJuch nir is driven tlirongh a 
rupture in the alveolar vvall into the pulmonarv interstitial 
tissues It may occur in whooping cough as a result of trauma 
aod dunng sudden muscular strain If BufiicientU extensive 
it will involve tlie mediastinum and even sj'read to tlio neck 
and face As a rule the nir i-* absorbed spontanconsH m ^ 
days though death may occur quickly Clinically tho patient 
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18 dyspnccio and may bo cyanosed, and often complains of 
tightness and pam m the chest Surgical emphysema may be 
palpable in the neck, crackbng noises may be heard widely 
over the chest, and X raj maj show the presence of air m the 
soft tissues Treatment tonsiats of absolute rest, abohtion of 
the cough reflex avitli morphn, and the adraimstrition of 
oxygen 


PUL5IONARY COLLAPSE 

Collapse of the lung may be partial or complete The 
former occurs 'uhen the diaplirngm is elevated for anj cause 
or uhen for example air or fluid of any kind accumulates m 
the pleural cavity Both the air entrj and the blood and Ijmph 
flow m the involved lung are dimimshed m proportion to the 
extent of the collapse while a compensatorj mcrease in a entila 
tion and circulation takes place m the other lung The 
diminution in air entry is reflected m the physical signs uluch 
are otherwise those of the causal condition Radiological 
examination reveals the cause and indicates tho extent of the 
collapse As a rule re expansion of tho bmg from partial collapse 
immediately or rapidly follows the removal of the productive 
lesion and there are then no pulmonary sequel® Complete 
collapse of limg often called pulmonarj atelectasis niaj persist 
because the lung docs not expand at birth or maj develop 
foUowmg absorption of air by the circulating blood if a bronchus 
or bronchiole is completely obstructed Tlio causes of such an 
obstruction have been discussed (larfe p aOO) 

Acquiied pulmonary atelectasis is a common condition It 
plajs a fundamental part m the pathology of many pulmonary 
inflammations and injuries is frequently associated with any 
kind of intrathoracic tumour, and may supervene upon partial 
pulmonary collapse from kinking or defective tbainage of a 
bronchus The extent of the lesion is determined bj the size 
and number of bronchi or bronchioles obstructed thus a 
lobe or the whole Ixmg becomes atelectatic rtspectivelj if tiie 
lobar or mam bronclius is occluded (the so called massive 
collapse) while scattered lobular atelectasis follows multiple 
bronchiolar obstruction The loner lobes are most commoiilj 
affected, and the left loner lobe more commonly than the right 

Complete collapse of an area of lung tbmimshes tho aolumo 
of the thoracic contents Partial compensation occurs bj 
displacement of the thoracic panties and mediastinum toward 
the collapsed area, by emphj^ma of the remaimng and pnr 
tieularly tlio adjacent pulmonary ti^uo, and by dilatation of 
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bronchi and blood vessels -withm the atelectatic lung Since 
of these structures «orae are semi ngid some relativelj* elastic, 
the change occurs at the evpen«»e of the development of an 
increase of tension locally — a measure of rrhich may bo obtamed 
if the intrapleural pressure is recorded irlien it mil be found 
that tlus pressure is more removed -from atmosphenc (more 
negative) than is the case over normal lung Important changes 
follow Va‘’cular iblatation within the completely collap^ 
lung has as a result the return of venous blood to the left a cle 
of the heart and therefore a fall in the oxygen saturation of 
the arterial blood Further impiirmeut of circulatory function 
is due to the distortion of the great veins ansmg from 
mediastioa! displacement and this effect is enhanced as mai 
be shown at radio copj with each inspiration 

Emphv^ema of adjacent lung ma 3 become permanent and 
similarly the stretched bronchi may Io«e their elasticitv beyond 
recovery particularly if infection of their muscle coats super 
venes Since with bronchial obstruction the drainage of the 
sputum ceases infection m these bronchi and m the colIap«ed 
lung as a rule quicklv follows Bronchiectasis and pulmonarj 
suppuration mth lung ab«cess formation maa therefore develop 
Pultnonarj atelectasis maj persist even if the cnu.e is removed 

Symptoms — Congenital pnlmonaiy atelectasis can<ea palhd 
aspliyxia The acquired form if extensive gives n«e to cough 
d} spnoea cyanosis and pleuritic pain from tho onset of collapse 
while to the«e are added the consequences of infection if and 
when that occurs 

Physical and Radiolo^cal Signs — ^Dimmution in size and 
bmitation of the movement of the chest ivall on the affected 
side may be seen and felt as may tb^placement of tho heart 
and trachea Over the atelectatic lung the percussion note is 
impaired while adjacent areas uill be hyper resonant 
Atelectatic long conducts sound at least as well as does con 
solidated lung when therefore it is adjacent to a bronchus 
through which air is pas. ing auscultation will reveal bronchial 
breatlnng bronchophony and whimpering pectoriloquj though 
irffen eteiectstcc area s hhe) is Ikhs iFswb 

a bronchus breath sounds and vocal resonance mai be 
dimimshed or absent 

Radiologically atelectatic limg is homogeneously opaque 
The site and size of the opacity will depend upon the area of 
lung mvolved and tliere will in addition be ns'^ociated emphy 
sema of adjacent lung and mediastinal displacement toward tl e 
affected area Multilobular atelectasis can only be differentiated 
radiologically from broncho pneumoma by tlus di^lacement 
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Treatment — ^Tho treatment of partial pulmonary collapse 
13 tliat of the cause Pulmonary atelectasis ansing as a result 
of the inlialation of foreign bodies, or bj -viscid sputum, or 
blood clot obstructing a major bronchus is a medical emergenej 
demanding bronelioscopj at wlitcli the obstruction can fre 
quontlj be removed Ibis procedure may also penmt accurate 
diagnosis m those cases in which tho cause is not obvious by 
routine investigation In multilobular atelectasis and m cases 
where bronchoscopy fails to relieve the atelectasis and -where 
no gross cause such as neoplastic disease is present, postural 
drainage, an expectonnt containing potassium iodide, mhala 
tions of 6 per cent COj m oxjgen, and breatiimg evereises may 
be advisable Some of the senous consequences of extensive 
temporary atelectasis may be prevented by the induction and 
mamtenanco of a small pneumothorax until bronchial 
obstniction isrehcved Tho treatment of intrathoracic tumours 
and of tho bronchiectasis and other consequences ansmg from 
pulmonary atelectasis is set forth elsewhere 

THE PNEUMONIAS 

Pneumonia is essentially an mftammation of the substance 
of the lung, with tho production of exudate m the Jilveoh 
Acute and chrome forms may bo considered m two separate 
groups lobar or croupous pneumoma, and lobular or broncho 
pneumonia Lobar pneumonia is a specific infective disease 
with a characteristic clinical fours© due to a particular orgamsm 

Broncho pne-umoma is in most instances a secondary 
condition its course is indefinite and bacteriologj vanahle, 
and it IS x>ossiblo to distinguish several vaneties which have 
fairly well defined climcal and pathological characteristics 

LOBAR PNEUJIONIA 

Bacteriology. — ^Ihe causative organism is the Streptococcus 
pneumontce or Pneumococcus Tina is a capsulated lanceolate 
gram positive coccus growing in pairs or short chams Dochez 
and others have shown that tho pneiunococci maj he divided 
b3 means of agglutination and precipitation tests into various 
tj'pes Three of these typ^ occur w ith cousiderahlo frequency 
in adult pneumoma and are sometimes termed the “ fixed ” 
tjqies They aie designated by the Roman numerals 1 , 11 , 
and HI 

In addition to these typ^ there occur nearly thirty other 
strains which, while capable of stimulating the formation of 
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specific antibodies, do not occur individually sullieieiitl> 
frequently to justify their separation as distinct "types" 
These are classed together as “ Group IV ” and are frequent!} 
present m the normal throat 

This classification has considerable practical importance m 
regard both to the prognosis and specific therapj of pneumo 
coccal infections as a \chole, and particularly m regard to 
lobar pneumonia The foDowing table shows (1) the relative 
frequency of the various types of pneumococci in lobar 
pneumoma in a senes of coses mvratigated b} Clj-nn, Digby, 
and Jones in England, and (2) the case fatality per coat aa 
recorded bj Cecil *■ 



Typo I 

TypeH 

TypeHL 

Group rV 

ReliUve Iie<iiienEy 

Per Cent 

Per Cent 
210 

Per Cent 
21 

Per Cent 
281 

Case mortality 

22-0 

40 2 

40-0 

24-0 


The relative frequency and the case fatahty of the individual 
types varies considerably from year to year, and in different 
localities, but generall} speaking IVP® appears to be the 
least common and most fatal infection, while I^i>e I is the 
most frequent and has the lowest mortabty 

It must be pomted out, however, that the pneumomc 
infections of very young children are very seldom caused bj 
" fixed " types, and that Group infections are m such 
patients as commonly fatal as Types I , IT , and IIT At times 
lobar pneumoma has been known to occur m almost epidemic 
form and it may be found that tlie majority of cases in such 
an epidemic belong to a homogeneous tj’pe which does not 
belong to Types I , II , or III 

Serological specificity is of therapeutic importance At the 
present time (1042) no effiaent serum has been prepared against 
Type III while Group W , consistmg as it does of a hetero 
geneous group of orgamsras, is not benefited by anyjioryvafent 
serum Highly concentrated sera are obtainable containing 
Types I and II antibodies mixed together, or mono specific 
contaming either Type I or II alone As the dosage to he 
effective must be large, it is preferable to use mono specific 
sera, both for economical reasons and m order to aiOifi 
admmistermg useless foreign protein Rabbit serum is now 
available and causes fewer idleigic compbcatioiis than doc? 
hor«e serum 
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It 13 of c’«trt-iue importance to determine the type of m 
fcction an earl^ as possible, for it has been amply shown that 
tho serum ti’oatment should be begun as soon as possible if 
tlio best results are to bo obtained A rapid method of typmg 
has been devised which supersedes almost entirely the mouse 
inoculation method This is based on tho fact that the type 
specificity IS related to the cbemical constitution of the capsules 
of the cocci, which on treatment with homologous sera show 
swelling and altered staining By this means pneumococci 
may be directly t3ped uitbin an hour from sputum blood, 
pus, or lung jmcc 

Althougli it seems probable that chemotherapy is a more 
effective single measure in tlie treatment of lobar pneumoma 
than immunotherapy Flenimg has showoi that the combination 
of both IS more effective than either ttsed alone 

^Etiology — ^Lobar pneumonia occurs most commonly in 
temperate climates, and it accounts for a greater number of 
deaths than any other acute disease m the Umted Kingdom 
Although most cases are sporadic, widespread epidenucs occur 
from time to time It is common at the two extremes of life, 
and relatively rare between the ages of six and fifteen jears 
In cluldron oomphcations such as empyema are fieguent, but 
tho mortahty is low , after tho thirtieth year mortahty rises 
with each decade Above the age of sixty there are relatively 
few recoveries, and indeed it kills so quickly and mercifully 
that it has been called “ the old man’s friend ” In children 
the sexes are attacked equally, but m adults 70 per cent of 
cases occur m males One attack does not confer iramumtj, 
on the contrarj, one or more recurrences often follow, and 
Rush has recorded a case in winch one mdindual had pneumonia 
twenty eight times Successive attacks are usually mild 
The negro races are specially susceptible 

Pneumonia sometimes follows chest mjunes and the m 
halation of irritant gases, but tlie commonest ajtiological 
factors are those which impair the defensii e mechamsm 
against infections, such as old age and chrome dehilitatmg 
diseases Instances of the latter are diabetes, nephritis, portal 
cirrhosis, and chrome alcoholism , moreover it is said that 
one sixth of all insane persons die of pneumoma (G W Korns) 
Of acute illnesses influenza is the ono most often compheated 
by pneumococcal pneumoma though it usually takes the lobular 
ibrm ^Vhen healthy young adults are attacked it may be a 
result -of exposure to cold, or exhaustion following violent 
phj'sicdl foxertion Lobar pneumonia occasionally follows 
operations, though post operative comphcations such as 
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broncho pneumonm massive coUaitee or infarction oro more 
common 

Pathology and Morbid Anatomy — The disease commences 
ns a cepticmmia which maj continue for several dajs before 
nnj local involvement of the lung becomes apparent 
Pneumococci ire thought to enter the blood stream from 
the nasopharjnuN Blood cwlture at this stage mil in severe 
cases produce a growth of the pneumococcus Later the 
specific organism can bo rctovcrwl from the sputum Tie 
inflammatory reaction in the lungs pa'sses through four stage-* 
and pneumococci can be demonstrated to be present in tl e 
affected area during the earlier of these The first is the stage 
of congestion the affected portion of the lung is dark red an 1 
heavj thougli it still contains suflicient air to float m water 
The capillaries aro dilated and tie alveoli contain a httic 
flmd resemhlmg blood The second stage is that of ud 
htpnUsnUon the lung resembling liver in appearance and con 
sivtenci The affected lobe is swollen and of a reddish brown 
colour the pleura is dull and covered mth a film of vellovr 
fibnn The air sacs aro filled with solid fibnnous clot m winch 
aro entangled manj rod cells and some Icucccj-tcs The hmg 
tissue IS friable and so heavv that it sinks when pbeed in water 
The third stage is that of fpty hcpatisation tlio coasistencj is 
similar to that of the second stage but the colour is changeti to 
a reddish grey Tho size of tho affected lobe is further increased 
the pleura is covered wntU thick jellow exudate and an ounce 
or two of turbid fiuid inaj be seen in tho pleural cavit> 
Slicroscopicallv tho clot m the air sacs is found to be trowaletl 
With loucocj tes Tho red cells arc degenemto and tho Icucocvles 
contain numerous fat droplets In the stage of re?oh/io» tie 
appearance re«cmble3 tliot of gre> licpatisation but has a 
remarkable translucencj Inflammatory blood borne loaions 
maj be found in other orgnas pencarditis often accompanies 
left 5ide<l pneumonia and malignant endocarditis artliritis 
and meningitis are ■sometimes '=ccn colitis also occurs 

Tho right lung is attacked more often than the left end 
the lower lobe is usnall} ihc one first affected rioinflim 
mation inaj spread to a contiguous lolie or to a lobe of tl e 
opposite lung 

Symptoms — Tho onset is sudicn often with a ngor and 
tho temperature rues to 103* T or over on the first daj 
children the onset is coramonlj indicatcfl I v vomiting and 
sometimes bj mcmngism Tlie pvrevm is continuous and 
lasts from five to nine daj-s then falls suddenlv to uornial m 
a few hours, at tho same time puke and res|irfltion ratc^ 
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fall, anti the whole aspect of the patient changes from one 
of great distress to one of cranfort This abnipt termination 
IS known as the erms In more than one third of tlie cases 
the symptoms subside gradually and the temperature takes 
several dajs to reach the normal level — termination by lysis 
At the onset the patient complams of an ngomsmg pain in the 
side, due to accompanying pleurisy If diaphragmatic pleurisy 
18 present pain may be referred to the abdomen or to the tip 
of the shoulder There is a dry, painful cough and tenacious 
mucoid sputum The patient lies on the affected side, Ins face 
IS flushed, often on one cheek only lahial herpes often appears 
about the third day, the tongue is coated and the skin dry 
Breathing is rapid and jerkj wnth an espiratory grunt, and 
the alcB nast dilate with each breath Although there is 
tachycardia the respiration rate is usually proportionately 
more increased so that the pulse respiration ratio falls to 
3 1 or oven 2 1 Sometimes haimol 3 d-ic jaundice develops 
The sputum is usually mucoid at first , after twenty four 
hours it becomes blood stained, and later the bnght red 
changes to a pale rust colour Nocturnal delinum is apt 
to occur espeaally when the upper lobe is affected, and is 
frequent in alcohohes Constipation anorexia and loss of 
weight are common 

Physical and Radiological Signs — On inspection of the chest 
the affected side usually moves less than the other, but the 
difference may not he great In the stage of engoigement the 
only abnormal sign ma> bo sbght impairment of resonance, 
but fine rales are often audible, especially after cough In 
the stages of red and grey hepatisation there is dullness to 
percussion over an area rouglily coixcspondmg with a lobe of 
the lung and auscultation reveals tubular breathing which 
becomes extremely striking when the consohdation is complete 
A pleural rub is commonly audible Together with this altera 
tion of the breath sounds bronchophony and pectoriloquy are 
heard Ihese physical signs do not alter at the time of the 
crisis, but later, as resolution of tJie inflammatorj exudate 
takes phice, coarse raJos (reiJax crepit-itrons/ appear ovur dfto 
affect^ area and the signs of consohdation become patchy 
and disappear 

T 3 q)ieaily, X ray shows a more or less umform opacity 
corresponding m position to the affected lobe With resolution 
this area becomes increasinglj mottled by re aerated lung 

Exammation of the blood shows a great increase in the 
number of leucocj'tes which maj number from 20,000 to 60,000 
per cubic inilliraetro Tins increase, which is mainly made up 
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of polymorphonuclear cells js found m the earliest stage of 
the disease and subsides with the cn«is The nlute count is 
of considerable value in estimating the prognosis a vhile 
cotmt of less than 10 000 mdicates a vcrj poor chance of 
recovery 

The urme is «cantj and highly coloured there is a retention 
of chlondes in the body and a diminution of these salts m the 
urme until after the crisis Albuminuria is constant wl do 
hyaline and granular casts are commonly found The-c 
abnormabties are usually due to tovic neplirosis which is 
often minor in, degree 

Complications — Lobar pneumonia is often free from com 
phcations but the following occur — 

1 Plturisj occurs regularly And qiute often (particularly 
if chemotherapy has been employed) is followed by effusion 
Empyema is not infrequent (tide p Co5) 

2 PmcardxM — This does not differ from other forms of 
acute pericarditis as regards signs and symptoms The exudate 
IS thick and buttery and of a yellow or sbghtly green colour 
This complication is most often seen in left sided pneumonia 
Surgical <^magd may bo advisable os in empyema 

3 EndocardxUs — Ihis nro complication wTueb may cause 
a second ngor is found occasionally ot autopsy and affects 
particularly the aortic valve It ts of pathological rather than 
clinical importinco 

4 Heart failure — Congestive licnrt failure complicates the 
disease sometimes m adults and in those who already have 
cardiac disease 

6 MentngxUs — Pneumococcal mcmngitis usually occurs 
mthout mvolvement of the lungs It can be distinguished from 
other forms of acute menmgUis only by bactenologica! evanuna 
tion of the cerebrospmal fluid It is often fatal It must bo 
distinguished from tho menuigism sometimes occurring in 
cluldren in the eeptic'cmic stage of pneumoma in which there 
may be neck ngiity and Kcmigs sign but the ccrcbro'ipiml 
fluid 13 normal 

G Penionilts — Jtdep 483 

7 Oiitxs i/edia — This may bo a compbcation of | neunioraa 
or may arise mdependently The treatment is suipcal 'When 
bilateral mastoid dicease occurs the condition is almost m 
variably fatal 

8 ArthriUs — ^Tlie pneumotoccus occasionally produces an 
acute suppurative arthntis involving one of the larger joints 
Aspiration of the pua should bo tried before having recourse to 
open operation 
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Colitis, uoplintis, phlebitis -with venous thrombosis, parotitis, 
peripheral neuritis, and luemoljtic jaundice may occur Very 
rarely the lung tissue may break down to form an abscess, 
or extensive necrosis gi’ve nso to gangrene Occasionally 
the exudate in the alveoli fails to hquefy, resolution does 
not take pheo, and there is an invasion of connective tissue 
cells which produce u notuork of fibrous tissue — unresolved 
pneumoma Slinor degrees of this organisation, resulting m 
fibrosis, are quite common Bronchial obstruction by debris 
during resolution may lead to atelectasis of the area of lung 
concerned Numerous cases are met with in wlucii a lobar 
pneumoma is followed after an interval by recurrmg attacks 
of bronchitis or by sp'ismodic asthma A proportion of such 
cases are associated with a secondary bronchiectasis 

Prognosis — In cluldren death rarely results from un 
compheated lobar pneumoma In adults ns Ins already been 
pointed out, the jirognosis becomes increasingly grave after the 
fortieth jear, and in the aged the disease is almost umformly 
fatal A robust physique has little influence on the course of 
the (hsease but, on the other liand, the temperament of the 
patient is of great importance Optimism and a determination 
to survive arc of great assistance, whereas alarm and despond- 
ency defeat all efforts at treatment Other unfavourable 
features arc alcobohsm and clnonic diseases, such os diabetes 
or nephntis 

Though it 18 always difficult to forecast the course of any 
individual case, there are, however, certam unfavourable 
indications Among these are a very high temperature, or, 
on the other hand, a practically apyrexial course, such as occurs 
m feeble and elderly subjects , severe toxonrua with deliniim 
or cyanosis, especially when appeanng early , involvement of 
several lobes m one or both lungs In addition, a positive 
blood culture indicates massive infection, while a low leucocyte 
count imphes a failure of protective reaction 

Diagnosis — ^Difficulty sometimes arises in distinguishing 
lobar pneumoma from pleural effusion, atelectasis, pulmonary 
infarction, broncho pneumonia, acute tuberculous pneumoma, 
and acute septic pentonitis 

In pleural effusion the distinguishing features are the shape 
of the area of unpaired resonance, the obhteration of tactile 
vocal fremitus and the displacement of the heart and trachea 
away fioiii the affected side of the chest, an exploratory 
puncture of the pleura will settle the question In massive 
collap'=:e or atelectasis the diagnostic sign is displacement of 
the heart and trachea ioiimds the dull area in the lung The 
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radiological appearances m pleural effusion and massiro collapse 
arc quite characteristic {vtde pp 614 and 046 respcchvelv) 
Infarction is met 'ivith most frequentlj a neek or two after 
a surgical operation the onset i-j abrupt and painful and h 
followed in a few hours by expectoration of frankh blood 
stained matenal quite different from the rustj sputum uluch 
appears some daj’s after the onset of a lobar pneumonia 
Broncho pneumoma la nearly alwajs bilateral shows from llie 
first patchy mottled shadows on X ray evammation and 
except m its primary form is characterised by a verj different 
temperature range and climcal aspect from lobar pneumonia 
Acute tuberculous pneumonia may at first be mdistmguishable 
from the pneumococcal form but its long duration will gno 
nse to suspicion and a bactenoIogic<al examination of tie 
sputum will reveal its tree nature Acute pneumonia of one 
of the lower lobes wath diaphragmatic pleunsy ma^ give 
nse to severe abdominal pain mth vomitmg and constipation 
and present a cluucal picture closely resembling that of appendix 
abscess or other acute pentonea! inflammation "Manj such 
patients haae been subjected to on unnece«sar} laparotomy 
with dire results The increased respiration rote is suggestive 
of pneumoma w lule a careful chnical and X raj esamination 
of the chest w ill usually prevent this error 

Treatment — Important measures are to ensure abundant 
fresh air and complete rest The patient is propped up m a 
comfortable position m bed and must be disturbed as little 
as possible Efficient nursing is essential and both day and 
night nurses are necessities 

Chemotherapy has vastlj unproaed the outlook in all 
cases of lobar pneumonia Sulphap^Tidine or sulpliathiazolc 
may be given m combination with the immunotherapj bstecl 
below For an adnlt cither of theae drugs raaj he giatn bv 
mouth as follows 2 grm cveiy four hours for twentj four 
hours followed bj 1 grm six hourly until there has been no 
pyrexia for forty eight hours DetaiL regardmg tlie admini 
tcxtyiQ. of sulph/raami/ie drugs aru gjLveaoup 'ZQ lamfints 
and young children 0 2 grm per kilogram body weight dailj of 
sulphapyndme in smtably divided do«es is satisfactoiy 

When laboratory facihties admit of the infecting pneumo 
coccus bemg the appropriate anti serum shonld bo 

injected if it happens to be Ty^ I or Tjjie 11 In the absence 
■of laboratorj facihties a concentrated poljwalent serum maj 
be administered The scrum should be given at the earliest 
possible stage of the disease, for an adult tlio prehmmar} 
dose should be 6 c c and several doses totalling 7o c o should 
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be mjeoted withui twenty four hours It is given intravenously, 
and precautions should be taken to avoid anaphylaxis 

With cyanosis and respiratory distress continuous inhalation 
of oxygen is most \ aluablo » it may be bubbled through 
uatei in a flov meter, and administered through a mask 
bilateral nasal catheters, or the patient may be placed m an 
oxygen tent The rate of ndmimstntion should be adjusted 
80 that a concentration of oxjgen of more than 40 per cent 
IS maintained in the iLeoli 

Cardiac failure is frequent m the later stages of the disease, 
and on this account many physicians administer digitalis bj 
mouth from the commencement but its value is doubtful 
Repeated hypodermic injections of so called cardiac tonics, 
such as strychnine or camphor, arc to be deprecated Alcohol 
in the form of brandj or cUampagne is of use to allaj aiixietj 
and induce sleep m alcoholics it is essential for the prevention 
of dehrmra tremens Abdominal distension may be a dis 
trcssing feature adding to the respiratory embarrassment It 
must bo relieved by turpentine enemata, followed, if necessary, 
by intramuscular injections of pituitrm or eserine 

Insomma is one of the most dangerous symptoms and must 
be prevented at all costs Cliloral bromide, or Doa cr s powder 
should be tried, but if they prove ineffective it is not justifiable 
to withhold hypodermic mjections of heroin, hyoseme, or 
morphia 

Pam duo to pleurisy may be reheved by local applications, 
such as nntiphlogistiiie an olcctricallj heated pad, and by 
strapping the affected side of the chest, or, if necessary, by 
inducing a small pneumothorax Unproductiao cough is best 
treated with a Imctus (syr codcinae, syr pruni Virg aa 3^. 
p r u ), while an all aline expectorant containing potassium 
iodide (pot iod gr in ammon carb gr ui tinct sciUae n\\\ 
aq chloroform! ad jss) renders the expectoration of sputum, 
otherwise tiuck and viscid, an easier matter 

PjTexia is part of the protective reaction and ohould not 
be treated unless dangerously high, and antipyretics arc never 
beneficial A temperature of 104 5® T or over indicates the 
need for tepid spongmg 

An abundance of fluid contammg glucose should bo taken, 
and sufficient bght food in the form of mill»., jellies, and fruit 
juico with sugar to maintain nutrition Laxatives arc given 
to aid elimination Ihe possibility of the patient getting out 
of bed and throwing lnra«elf from a window while delirious 
must bo guarded against 

Ample tunc should bo allowed for convalescence, and work 
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should not be resumed for about tuo months after the crisis 
Psj choneurotic symptoms are common m those who return to 
their routine duties too soon The patient should be trauie<I 
m and should frequently practise for several months everciscs 
to restore full mobihty and expansion in the long Thc«e 
exercises are of the greatest importance m children If earned 
out as a routme, the mcidence of sequelje such as hroncluecfaas 
would be considerably reduced 

Vakietees of Lodab PsEmroviA 

Study of the variations in the climcal course of pneumonia 
have suggested that the vanous types of pneumococci tend 
constantly to give rise to fairly characteristic di«eaeo forms 
Further investigation is, however, nece<5<8ary before the-^ can 
be distmgmshed with any certainty 

Apicid Pneumonia, by which is meant mvolvemcnt of an 
upper lobe, is seen most commonly m children, m whom it is 
no more dangerous than other forms In adults this vancty 
IS said to occur with special frequency m alcohohes and to be 
associated with dehnuni and a high fatahty In children 
epituberculosis m young adults pulmonary tubcrculo«ia and 
m the middle aged and old bronchial carcinoma may cau'^ 
difBculty m diagnosis 

Senile or Asthemc Fneumoma occurs in debihtated subjects 
There may be no pyrexia nor any of the usual symptom®, and 
the outlook IS wellmgh hopeless 

Fneumoma in Children is usually characterised bv an 
abrupt onset with convulsions or vomitmg The course is 
only three to five days as a rule, and there is little danger 
to life unless compUcations occur &npyema and middle- 
ear disease are however, much commoner than in adults 
Empyema develops most commonly between the tenth and 
twentieth day , but in cases developmg before the seventh day 
the mortality is high 


BRONCHO PNEIDIONIA {Lobular Pneumonia) 
ffitiology. — Broncho pneumonia is not a specific disease, 
but IS an inclusive term for a vanety of conditions characterised 
by scattered areas of mflamraation m the lungs 

Primary Broncho Pneumonta is seen onI\ m children under 
tliree vears of age, and is due to infection uith the pneumo- 
coccus The symptoms and course are the same as those of 
jineumococcal lobar pneumonia 
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Secondary Broncho Pneumonia may occur at any ago, and 
affects both sexes equally It is due to infection uith a 
vanety of organisms, several of which may usually be found m 
the affected areas of the lungs The pneumococcus, Slreipto 
coccus hcemolyiicus. Staphylococcus aureus, B infiuenzcc and 
B frtedlanden are the most common Tuberculous broncho 
pneumoma has been descnbed eLewhere {tide p IIJ) The 
infection characteristically reaches the terminal branches and 
air sacs via the respiratory passages , it is a common comphca- 
tion of the infectious fevers such as measles whoopmg cough, 
diphtheria typhoid influenza, erysipelas and smallpox 
“ Aspiration broncho pneuipoma ” results from septic material 
being draovn into the bronchioles by the respiratory movements 
This matenal may come from infected cavities within the lungs 
for example lung abscess or bronchiectasis from adjacent 
collections of pus sucli as hver or subplirenic abscess winch 
may rupture into the lung it may come from the mouth or 
throat, especially dunng operations under a general ansesthetic 
it may follow vomitmg u Inie m a state of insensibihty and it 
IS a common sequel in those rescued from drowning Like 
lobar pneumonia, it often terminates a long lUness such as 
diabetes or neplmtis m debilitated subjects 

Pathology and Morbid Anatomy —There is reason to beheve 
that local atelectasis, caused by the plugging of smell bronchioles 
with infected material, is a frequent, if not an invariable, 
precursor of broncho pneumonia The lesions are bilateral 
m 82 per cent of cases (Holt) and the parts most commonly 
affected are the postenor portions of the loner lobes small 
effusions mto the pleural sacs are by no means rare On the 
surface of the lungs are seen blue depressed atelectatic areas 
which arc separated from one another by areas of compensatory 
emphy'sema, and there is roughening of the pleura over the 
more superficial areas of consohdation Tlie latter are felt 
as firm nodules when the lungs are handled, and on section 
the consohdated arew project above the cut surface They 
vary in colour and size , the more recent are dark red and 
JIm* rOdej* are ^ yellow The J&aions are groujied round 
a small bronchus which is filled with pus, the air sacs are 
filled with exudate, and beyond these are areas of congestion 
and of atelectasis In severe cases a focus may necrose 
with formation of an -abscess or w ide areas of lung 
tissue may become gangrenous, but in milder cases endmg 
m recovery the mflammatory changes may subside and leave 
no permanent alteration of structure Organisation of tlio 
exudate with formation of fibrous tissue persistent atelectasis, 


40 
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and tiltimately bronchiectasis, occurs most commonl} m 
children 

Symptoms — ^The onset is usually insidious^ but after a few 
daj's the toxjemia is severe, inth languor, tachj cardia, dyspncea, 
and cyanosis The temperature rises graduallj and is very 
irregular, usually higher m the evening than the morning, and 
varjong from day to day , there may be no pyrexia at all, even 
m cases terminatmg fatally Pam is seldom severe and it maj 
bo absent, but there is often restlessness and distre«s, while 
the respirations are shallow and sometimes as rapid as lift} 
a mmute The sputum is muco purulent , it is sometimes 
streaked with blood, and free hsemoptjsis is seen m the 
influenzal form, but rusty sputum like that of lobar pneumoma 
does not occur Drowamess and debnum are common in cases 
showing hvidity The disease runs an irregular course, lastmg 
from two to five weeks Death results from exhaustion, 
anoxmmia, or cardiac failure, but at any stage the •symptoms 
may subside and recovery take place Secondary broncho 
pneumoma has a high mortabty Complications, except heart 
failure, are not frequent, but sequelfc in the shape of fibrosta 
and bronchiectasis are common 

Physical and Radiological Signs — ^In the earl> stages, signs 
of consolidation are usually absent, but there may bo obvjon^ 
evidence of bronchitis Cjanosis is common 'Ifter a few 
days careful auscultation of the lower lobes will genenlh 
reveal hmited areas of tubular breathing with pectoriloqui 
and fine crackhng rales If the lesions become confluent 
extensive signs of consobdation may be obtained Xru 
exammation shows multiple variously sized «:cattered <5hadons 
throughout the lung&, concentrated commonly in the lower 
zones Many of these may become confluent and so form an 
area of consobdation in such areas resolution is relatively 
slow Co existent atelectasis may be seen 

Prognosis — ^Primary (pneumococcal) broncho pneumoma is 
frequently fatal in infants, but m children it runs a short course 
and recovery is the rule Secondary bronclio pneumonia has 
a more prolonged course, and it must always be regarded as a 
dangerous condition, especially at the two extremes of life 
Restlessness lianditj, a pulse rate lugher tlian 130 m an adult, 
and a low blood pressure are signs of gra\ o imjiort 

Treatment — ^Treatment is carried out on the same lines ns 
m lobar pneumoma Injections of sera are ineffective but if 
on bactenological exammation tho infctting organism proves 
to be one which is sensitive to chemotherapy this method 
should be usetl m the way descnbed In certain cases it may bo 
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advantageous to combmo "with these measures the administra 
tion of a yaccino or vaccoid As the fever may last several 
v^eeks, special attention mnafc be paid to nutrition, and frequent 
feeds should be given The diet consists of milk with prepared 
cereals, or beaten eggs, jollies, and abundance of sugar The 
early administration of expectorants, together witli frequent 
penods of inhalation of oxygen contaming 7 pei cent carbon 
dioxide by preventing the aptead of lobular atelectasis may 
abort the disease Oxjgen therapy is lery important It 
should be given by mask or tent for long periods, and if possible, 
in sufficient amounts to rehevo cyanosis and djspncea Con 
Bccutive heart failure needs energetic treatment 

Breathing exercises from a very early stage may als6 dimmish 
further development of the infection, and if contmued may 
prevent bronchiectasis 


UNRESOLVED PNEUMONIA 

In most cases of acute lobar pneumonia, the oxudate m 
the all eoU becomes completely hquefied before the tenth day, 
and the lung soon recovers its coiinal consistency and function 
In a few cases, however, tins sudden change does not occur, 
especially when bronchial obstruction and atelectasis complicate 
the infection Tlio persistmg oxudate becomes invaded b} 
blood vessels and connective tissue cells, so that m course of 
time a netu ork of fibrous tissue is formed in the affected lobo, 
which becomes shrunken, pale, and tough Infecting organisms 
breed in the stagnant bronchial secretions, and the walls of the 
tubes become softened and dJated Pneumococci are found m 
the lung, but these are seldom m pure culture, and there is 
usually a mixed infection with the influenza bacillus or the 
Streptococcxis vindaiis 

Confluent broncho pneumonia is probably the commonest 
cause of fibroid change m the lungs , m such cases the process 
IS more diffuse and affects areas m the lower portions of both 
lungs Less co mm on causes are empyema and pleural effusion 

Symptoms — FoUomng an attack of broncho or lobar 
pneumonia the patient fails to improve The pyrexia seldom 
exceeds 102'’ or 103° T , but it persists for se\eral weeks and 
sometimes for montlis There is cougli, blood stained or 
purulent sputum, pain in the side, and dyspncea, but the 
toxairaia is u&uallj less profound than that of acute pneumoma 
Tho pyrexia subsides gradually, and tlie patient is able to 
resume lus occupation, but there is jiermancnt limitation of his 
capacitj for exercise, ejanosis, djspnaa and a persistent 
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productive cough jVs the fibroid cliange develops he becoicfti 
subject to recurrent attacks of bronchitis, and m some cases to 
spasmodic asthma, wlulo bronchicctatic change is shown bv 
purulent sputum and liTmoptj «is In t he presence of eeconclaiy 
bronchiectasis tlio lung maj be the seat of repeated attacks or 
relapses of pneumome consobdation, which ma> recur ever) 
few months for nianj 3 cars, each attack being accompanied h^ 
toxicmia and p^Tovn, lasting from six to ten daj-B 

Physical and Radiological Signs — During the stage of 
consolidation, the ph^Tiicai signs maj bo mdistingiu'hablo bora 
tho«o of acute pneumonia, with dullnc'ss, tubular breathing 
broncJiophonj, and pcctonloquj over an area corresponding 
to ono of the lower lobes In most cases, how over, there 15 
dullness corresponding to the affected area, while breath and 
voice Eoumls arc greatly diminished in mtensit} .Vs tie 
consolidation clears and is replaced by fibroid change new 
phj’sical signs appear Tlio fingers become clublxxl, the 
affected side of the chest immobile, the mtcrcostal spaces 
narrowed , the a ertebral column is curved latenill> wiUi its 
concavity towards the affected side, and the heart is displaced 
towards the fibroid lung Percussion reveaU less impainrcnt 
of resonance, the breath found*! m the absence of bronchiecta«ts 
maj bo of normal character though Ic^y? loud than over the 
normal lung and numcroas inoiH rules are heard oxtr the 
fibrotic lobe If a rclap^ of the pneumome inflammation 
occurs the affcctctl lobe again becomes dull to pertussaon 
the lAlcs disappear, and the breath pounds liccomo inaudible 
Vanablc X raj appearances arc pccn Commonly with 
consobdation an irrcgidar opacitj of fincluatmg den^utv b 
found associated with outlying ill defined smaller ehndnin 
Mediastinal structures are commonly displaced towanl the 
lc*iion and the pleura is gencmll^ inarkodiv thickened 

Diagnosis — In the stage of consolidation, pleural cffu.«ioa 
is often suspected hut the signs differ m that the canhac 
impulse IS not displaced awaj from the affected side, the dull 
area corresponds m shape to a lobe of tlio lung, and docs n<t 
lia\c the oblique upper limit sloping dowuiw arils from 
to \ ertebral column which is topical of effusion nioreoirr 
tactile fremitus is not completely abolished In the relapsing 
tyjic, clubbing of llio fingers with tachicardia, dyupna'S on 
exertion, and bouts of p\TCxm iliny lead to a uiwtalen 
diagnosis of infective endocsrditts, but circful caaraiintion of 
the chest and recognition of the clmncteristio short 
of pyTcxia should prevent confusion When the lung 
fibroid, lucmoi»ty 8 Ls may suggest pbthiSLs, and many of the*e 
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patients are sent to sanatoria Distinguishing features are the 
absence of abnormal signs at the apex of the lung even when 
the upper lobe is affected, the absence of tubercle baciUi m the 
sputum, and the entirely different X ray appearance 

Prognosis — ^The disease is not often fatal, but it leads to 
permanent impairment of health unless treatment is mtelhgent 
and perse'vbrmg Profound totsemia, especially if accompamed 
bj mental disturbance, is an mdication of danger 

Treatment — ^Bronchoscopy should bo performed as soon as 
it becomes apparent that bronchial obstruction has complicated 
tho course of pnoumoma Tho above mentioned signs or 
undue delay in resolution will suggest this If tho obstructing 
plug of debris can be found it should be removed by suction 
Great benefit is derived from remedial exercises designed to 
distend and restore mobility to tho affected lobe Tho exercises 
should be commenced at a very early stage and before fibrotic 
changes have become established , but even years later it 
may be possible to achieve some measure of success The 
treatment must be earned out frequently, and practised 
assiduously several times daily m some cases for jears 
Distension of the affected lung is obtained by deep breathing 
while the sound side of tho thorax is immobilised Tho patient 
hes on the healthy side with the hip and shoulder supported 
on a low couch and a hard bolster xmder the lower nbs His 
legSj are unsupported and tho feet rest on the floor, vhile he 
steadies himself by graspmg a support with the uppermost 
arm extended over his head He then takes a senes of slow 
deep breaths, and with each inspiration an assistant hfts him 
clear of tho couch by hands placed under the lower part of the 
chest Thus durmg inspiration the patient’s weight is thrown 
on tlie sound side of liis chest, and he is m such a position that 
the nbs of the liealthy side arc crowded together and fixed, 
but the opposite chest wall is expanded A minor adjunct 
to the treatment is the inhalation of antiseptic vapours such 
as creosote or turpentme Autogenous vaccines are often 
admmistered, but in the wnler’s experience have had no effect 


Oram VARiCTiEa or pNEtnuoNiA 

Pneumonitis — ^Tho use of tius term, vhich means in 
flammation of tho lung, has grown dunng the last decade A 
heterogeneous group of conditions are covered, including those 
discussed above and m thu section, pulmonary suppuration m 
addition to multilobular atelectasis, and a variety of specific 
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infections of tho lung In vtctt of the nb^nco of a prense 
meaning the term is bc«t avoided 

Fat Embobsm — Pollowing •severe vounds c-spccnll} tho% 
a'^ociated -ttith bonj fractures, more or less extensive fit 
embolism maj occur in tlie lung The oii«M 2 t is common some 
seventy tv, o houra after mjuir, maj bo associated with endenre 
of multiple emboli elseuiiere eg btam and skin, add a rbrucal 
course resembhng broncho pneumoma oHen follon-s Fat 
droplets may be identiScd in the sputum 

Septic Inlarcts — Following operation, or associated with 
septic tlirombophlcbitis, or pyTmia multiple infarcts inaj 
occur throughout the Iimgs and these maj each lead to nccrags 
and abscess formation \ \anetj of orgamsros mar be con 
cemod, particulirly the staphylococcus The condition at 
first resembles an acute broncho pneumonia, later its more 
severe course the increasing volume of punilent ^aitum and 
tho radiological appoaranco of multiple abscess cavnties are 
fairlj characteristic, while the causal factor ma} be obvions 
Appropnatc chemotherapy is desirable from an earh stage 
Virus Pneumoma — ^ccaaona! epidemics of atj-pical 
pneunionm occur in whicli clinical and bactcnologiwl evidciice 
suggests tint a -Mrus infection may bo responsible 

Chrome Pneumonia — Not infrcqucntlv from the onset 
which IS insuhous pneumoma may bo chrome \anAbilit> 
considerahlo thus m the more acute forms progression to lung 
abscess takes place fairly quickly , m others tins mav occur after 
o long period of very shght toxTmia In soino coses calleil 
chrome diffuse broncho pneumonia by Scaddmg, a fairh charac 
tenstic clmical cour«o occurred usually with a fatal outcome 
The nature of tho infection is mconstant, and «cv eral orpan^ros 
may be concerned Increasing dvspnoea, cough with purulent 
and sometimes blood-stained sputum irregular, recurrent or 
jicrsistent pyrexia and toxaemia are imjiortatit features os 
are pleuritic pain sweating anorexia and loss of weiplit 
Tuberculosis broncliiectasi** bronchial neoplasm, actinomyro'^s 
and syphilis of the lung ma\ l>e with difficulty exclud«I 
Tlicrapy 13 that of tmresoUed pneumonia Benign forms of 
chrome pneumonia arc eneoimtcrwi particularly in rhildre » 
and yoimg adults followang npjicr rr^piraton infixtioiw 
influemui ami zMiiolu diseases 

PUL^IONAIU ABSOE''S ANT) GANOltKNT 

Stiology — ^TIio two usual causes of lung obsce« we 
(1) Aspiration of a foreign body or infected matensl info lie 
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bronchi , and (2) the suppuration of a pneumonic area, -which 13 
much less common m lobar than m broncho pneumonia Other 
and less frequent causes are clironic pneumoma, septic emboh, 
bronchiectasis, mahgnant growths, rupture of an empyema or 
Bubpliremc abscess, syphilis, tuberculosis, perforation of the 
cesophagus, and hver abscess 

The above conditions may also cause gangrene of the lung 
m cases m which the toxaimia is overwhehnmg 

Aspiration abscesses are mostly seen after operations on 
the nose and throat, such as tonsilleotomj , and after the 
extraction of teeth Expenmentnl!} a lung abscess can only 
be produced by the combination of bacterial embolism and 
bronchial obstruction 

Morbid Anatomy — ^A recent abscess appears as an irregular 
cavity %vith ragged walls, containing shreds of foul sinelhng 
dead tissue, surrounded by a more or less extensive area of 
pneumomc consohdation Older cavities have smooth fibrous 
walls and may bo crossed by branches of the pulmonary artery 
and by tlirombosed veins Aspiration abscesses are more 
common m the upper lobes, and post pneumonic m the lower 
Gangrene of the lung differs pathologically from abscess onlj 
m that it IS more extensive, and that the patient often dies 
before cavitation takes place The lung is cedematous necrotic, 
and diffluent, and may be black, brown, or greenish grey in 
colour A widespread pneumonia is present m the remaining 
viable tissue aroimd the- periphery of the gangrenous area 

Symptoms —In aspiration abscess the symptoms are not 
obscured by a precedmg pneumonia , one or two da 3 rB after 
the inhalation of infected matenal, cough and pyrexia develop, 
and after an interval purulent sputum appears The sputum 
may he tmged with blood, and after rather more than a week 
it becomes extremely offensive , on exammation it resembles 
that found in bronchiectasis, but contains shreds of lung tissue 
The pyrexia is of the hectic type, cough becomes more and more 
distressing, and large quantities of sputum are brought up 
dunng the twenty four hours After profuse expectoration 
the patient is Usually temporarily better After a month or 
two the symptoms may subside, and the abscess heal, more 
frequently it Fails to do so and the clinical features of advanced 
bronchiectasis develop Death occurs either from broncho 
pneumoma, profuse hteraorrhage, cerebral abscess, or from 
gangrene of the lung The lost condition is manifested 
by lugh sustained pjTexia, rapid loss of flesh, and fcetid 
sputum which is fluid and of a greenish or dark brown 
colour 
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Physical and Radiological Signs — If the -ibscess is near the 
surface there mil be signs of consolidation, or, more commonly, 
a pleural rub as>^ciated irith limited movement, impaired note, 
a poor air entry, and rales lii some cases of chrome long 
abscess the physical signs of a cavity may be present Clubbmg 
of the fingers soon develops 

Before bronchial perforation has occurred X ray films inll 
usually show an ill defined often nearly sphenca! denae opaatj 
When free bronchial commumcation exists, an air*containing 
cavity will be present perhaps sbowmg a flmd level, surrounded 
by more or less dense consobdation (tide Plate 26) A slough 
may be seen withm the cavity An opaqu6 foreign bodj ma\ 
be shown to be pre'^ent Bronchography maj reveal secondary 
bronchiectasis, but the od only rarely enters the ab'seess 

Diagnosis — ^The history of pnenmoma or of a recent upper 
respiratory operation the toxremia, offensive sputum, and the 
above signs are characteristic The condition has to be dis 
tinguish^ from empyema, specially interlobar empyema 
neoplasm tuberculosis, and the more chrome forms of 
pneumoma 

Treatment —Bronehoscopio examination is essential, as it 
may reveal a foreign body or a neoplasm as the primary cause 
of the abscess About 30 per cent of all cases of lung abscess 
heal, either spontaneously or as the result of purely medical 
treatment This latter mcludes postural dramage, creosote 
inhalations, expectorants and such drugs as neoapsphenamme 
and emetine Sulphonamides arc of relatively shght value 
The majority of cases, however, fail to react to these 
measures and, though each case must be judged mdividually, 
it is in general true that surgical mtervention is more likelv to 
be successful than continued medical therapy if the abscess 
shows n6 sign of healing after two months 

Surgical therapy mcludes externa! dramage, lobectomy, 
pneumonectomy, and thoracoplasty 


NEW GROIVTHS OF THE LUNG AND BRONCHI 

Secondary Neoplasms — Secondary’ growths are more 
common than pnraarv Caranomatous deposits may be 
secondary to cancer of the prostate, testis breast, stomach 
rectum or any other organ and are frequent with 
nephroma Secondary sarcomata are usually either melanotic 
or metastases from a tumour m one of the bones 

Secondary growths are usually numerous and scattered m 
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both Inngs , those on tho surface form umbihcated projections, 
while the deeper ones appear as pale rounded nodules They 
cause an inci-easmg d^spncea, cachexia, and fever Physical 
signs are often shght or absent until pleural involvement 
occurs X ray often shows multiple scattered “ puff ball ” 
shadows The pleura is affected in the great majonty of tho 
cases nith effusion of fluid which may bo clear, blood stained, 
or purulent 

Bronchial Neoplasms — ^Primary bronchial growths are by 
no means rare The incidence is highest m the middle ponod 
of hfe, and men are aHected moie often than women 

By far the commonest pnmaiy neoplasm wathm the lungs 
IS the bronchial carcinoma Ansing from the bronchial 
epithelium, usually near the hilum, it leads to bronchial 
obstruction, with peripheral puImonar\ collapse and secondary 
pnoumoma, broncluectasis, or abscess The growth may spread 
into the lungs and fiequently involves the pleura In such 
cewes a pleural effusion usually occurs which is commonly 
blood-stained, occasionally serous, and not infrequently 
secondarily mfected 

Metastasis occurs early in the mediastmal glands, and may 
spread thence to other lymph glands, wlule secondary deposits 
are commonly also found in tho bver, brain, bones, kidneys, 
and other organs The primary growth may be of the 
undifferentiated “ oat celled ” type, or show attempts 
at the formation of alvcoh, or it may xmdergo metaplasia 
givmg rise to a squamous celled caremoma Endothehoma of 
the lung and the more mabgnant primary sarcoma are 
known 

Pnmaiy innocent tumours of the lungs and bronchi are 
very rare They mclude fibroma, adenoma, lipoma, and 
chondroma More frequently innocent tumours within the 
thorax are extra pulmonary (vtde p 600) Innocent bronchial 
tumours cause cough, hemoptysis, and ultimately bronchial 
obstruction with all its consequences 

Symptoms — ^The chief symptoms of hronohial caremoma 
are cough, expectoration, shortness of breath, pyrexia, and 
pam The sputum is often blood stamed, tho blood being 
dark and mtimately mixed with mucus, givmg an appearance 
which has been likened to prune juice Pam is generally not 
very severe, but it is remarkably persistent and differs from 
that of other pleurxtio conditions m that it does not subside 
when effusion takes place In the later stages tho patient 
suffers from distressmg dyspnoea, cyanosis and loss of strength, 
but wastmg is only moderate , he hes on the affected side and 
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is subject to sudden attacks of suffocation. Secondary invoke- 
ment of the mediastinal glands may lead to tlio mediastinal 
pressure syndrome described on p. C59. 

In many instances .the predominating symptoms are due 
to septic absorption from pulmonary suppuration, or from 
empyema.- Death results in from six to eighteen mouths from 
cachexia, metastasis, right-sided heart failure, or sudden 
hajmorrhage into a pulmonary abscess. 

PhysicS and Radiological Signs. — Effusion of fluid into the 
pleural cavity often masks the signs of tlie bronchial carcinoma. 
Aspiration may show -the fluid to be blood-stained, and 
cj'tological -examination may reveal tumour cells in the 
ccntrifugaliscd deposit, or in the particles of tissue remaining 
in the lumen of the needle. When there is no effusion, the 
signs are variable and include clubbing of the fingers, and 
those of collapse of lung (vide p. CI4), 

Radiologically atelectasns of part or the whole of a long, 
with or without a hilar opacity, maj* be seen’. On other occasions 
an opacity spreading diffusely out from the hilum is found, 
while a peripheral neoplasm commonly appears ns a someu hat 
spherical uniform opacity. Socondarlea in the mediastinal 
glands, septic complications in the lung, and pleural effusion 
frequently complicate these findings. Bronchography may 
reveal the site of the as mav tomography (mfr Plate 

26, p. eOG). , ' ‘ ^ 

Diagnosis. — ^In many cases there is difficulty in distinguish- 
ing primary growth of the lung from tuberculous disease. 
JIaUgnant effusion is more often blood-stained than is 
tuberculous, and a characteristic feature is persistent pain, 
whereas in tuberculous pleurisy tho pain disappears as soon 
ns the inflamed surfaces become separated by fluid. If there 
are signs of disease in the lung, these will involve the apex in 
the gre.at majority of tuberculous cases, while with.groytii 
the apex may escape even if tho tumour bo in the upper lotc- 
Of greater difficulty is the distinction of bronchial carcinoma 
from lung abscess, or chronic pneumonia ; indeed, they may 
co-exist. Clinical and X-roy appearances may not be decisive. 
As a rule, tho diagnosis may finally be made following brondm- 
scopy, with removal of a portion of the growth for hisiologicnl 
examination. Carcinoma edb are e.vpectorated in the sputum, 
and should be sought for by Dudgeon’s method. In tho rare 
examples of peripheral bronchia! carcinomata thoracolbmy 
may be essential not only ibr diagnosis but as a preliminary to 
treatment. 

Treatment. — In the great majority of cases treatment has 
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little effect m delaying the fatal termination Deep X ray 
therapy often dinunislies the seventy of the symptoms, but 
seldom prolongs life for more than a few months Insertion of 
Radon, either by means of a bronchoscope ot at thoracotomy, 
may afford relief Rarely peripheral carcmomata may be 
successfully removed by lobectomy or pneumonectomy 


THE PNBUAfOKONIOSES 

Pneumokoniosis is the term gi\ en to changes m the 
lungs resulting from the inhalation of certam dusts 

^Vhile a unde varietj of oiganic dusts can cause bronchitis, 
and dusts such as those of arsenic and lead are dangerous on 
account of their poisonous properties, a hmited group only, 
and in particular sihca causes the special forms of fibrosis of 
the lungs until winch we are concerned 

The following varieties are desenbed depending on the 
nature of the dust causmg the di««caso Anthracosis (coal) 
asbestosis (asbestos) hthosis (stone) siderosis (iron and other 
metalhc dusts) and silicosis (sihca) 

Anthracoais is the most common and is due to the inhalation 
of particles of carbon It is found in all town-dwellers, and 
to a marked degree in coal mmere The carbon is present m 
the lymphatics pulmonary lymph nodes, and m the mediastmal 
lymph glands In advanced cases it is also found under the 
pleural surface of the lungs, and may even choke alveoh 
Anthracosis if uncomplicated by sibCosis produces bttle 
structural damage apart from choking the lymphatics, and it 
causes no symptoms There is reason to boheve that it may 
afford some protection against tuberculosis 

The inhalation of dust containing silica causes m tune a 
characteristic nodular fibrosis of the lungs The extent and 
speed of production of this change have been shown to be 
directly proportional to the quantity of the dust inhaled and 
to its content ofidhea It has also been shown that the jiatho 
genic particles are alwajs less than JO micTons m diameter 
and usually much sm^ler Phagocytic cells remove the 
particles from the alveoh, and pass m tho lymph stream into 
the regional lymph nodes and glands draining tho lungs There 
a low^ade inflammation is set up by the contained silica which 
eventually results in a fibrosis which chokes the lympliatio 
system The fibrous replacement of tho peripheral nodes at 
the bifurcations of the bronchioles gives rise to the characteristic 
^‘nodular ” radiological appearance Purthcr mhalation m the 
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prrsenco of an inn/lcquato Ivmpli drainage rt-jnlfa m more inaj«3ir? 
fibrosis within tho lung |«^cnch^'tna iUclf with n consrqtirni 
moRaivo widcaiirciul fibroavs tharacteristie of the nti% nnetd utagw 
Tlic chango is slow and propwsive, and nn\ tahe from 
two to twentj or more jeais to !»e demonstrable Clinlcall, 
dvsjinrea w the outstanding svmptom It at first limlU and 
htcr abolislica on\ capacitj for work, and with It ls nssocialiNl 
an unproductiNc cough, transient pleural pains, and broncHisl 
colds Cj'anosis is present onl> m advnncwl stiges of Ih'* 
disease fhe plijsica! aigas nro nescr commensurate with the 
8\'mptoms of tho disease, but in an ndsanco<l Rise the thonieie 
wall tends to bo rigid, amoothh flnttcne<! m front, with rawed 
Rhouldcrs and movement w annmetneal but \ir 3 limi!e«l 
Tlie percussion note maa bo resonant from associated 
cmply’scma though jiatchca of dullness from thickcne<i fleiira 
nro not uncommon The breath sounds are acsicular, distant 
and charaotcnsticalU drj* There is no fesor, and except in 
extreme degrees of tho disenso, no tach^canlm, asthenia 
expectoration, or luemopljms, all of which maj quickie appear 
upon the Rupcrvention of tubcrcidoais, to which cas« of 
aiiicoats are capocialla prone Throughout tho dt«ea«) th** 
aimtum contains aihca imrticlcs winch mav Ik* deraonstmtcsl 
mieroscopicaU^ using polansed light 

SidtrosJis lithostf and mans examples of anthraeoa s are 
oacn aloiaer in deaclopment llio }viUiolog\ ls eimihr, anl it 
aoeiua probable that thc^ are examples of ailicoais in which 
the choking of the hnipliatiodninsge of tho lungs b) a jnmnra 
fihcotio fibrosis ls complicatnl bj tbo concurrent retention of 
mclnlhc calcareous and carlion particles nwjiectiatla 

Asl»ostosLs IS the best knomi of serinvl rare tajics of 
pneumokoniosis causwl bj ailicates Tlie pathologa ts proliablr 
cssentiallj similar to the aboae, but tho fibrosis ts nlwava 
more diffuse RadiologicalU nodulatlon li absent, and a 
reticular fibroais, pleural thickening dmjihmgmatio invoUe 
roent and a aluigg) lieart outline prwlommatc Tlie cbnical 
Bigns and amptoms arc tlioso of adicosLs aa\e tliat the di*ease 
usualK takes longer to derelop Tlie sputum, however, on 
simple microscopio examination contains “asbestos lyxhes' 
«Jio«e fonn as chanictenstlcsll> that of a inrtM of « lon^s'^te*! 
dumb WIs , their presence is diagnostic of the condition 
All forms of pneuraokomoais tend to be steadily progrcKaive 
and the jTrognoifW is unfarourable unle«.s the inchMlu*! »» 
remoaed from the danger of further inhalation in the ea'I} 
stages of the d «k a'^e Comphcations include tuberculosM.ohrr'i ‘ 
Ironchitis, emphysema, bronchjec*a#;», and heart failure 
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HA.Y FEVER 

The most important therapeutio measures are preventive 
They mclude devices -n-hich reduce the amount of dust mhaled, 
by the use of respirators and masks, efficient ventilation, and 
the free sprinkling of water to prevent the formation of dust 
Penodical medical and radiological examination of all who 
are employed m occupations with this hazard permits the 
exclusion of phthisis, and allous the diagnosis of pneumo 
koniosis to be made early m the disease In established cases 
the treatment is that of chrome bronchitis and emphysema 
while m advanced cases therapy is purely palhative 

ALLERGIC CONDITIONS OF THE RESPIRATORY 
SYSTEM 

Some individuals are especially prone to allergic phenomena, 
t € , to sensitisation by foreign proteins, and suffer »from 
anaphylactoid symptoms when exposed to the protem to 
which they have become sensitised Manifestations m the 
respuratory tract are of two types, hay fever and spasmodic 
asthma These two diseases are common m certam famihes 
some members of which may be subject to one form and some 
to the other while some imortunate individuals axe subject 
to both hay fever and asthma The symptoms may commence 
m early childhood, but the onset is often delayed until the 
second decade or later , after the fortieth year susceptibility 
to hay fever diminishes and the disease tends to die out The 
incidence of both hay fever and asthma is highest m educated 
persons of nervous temperament and m town dwellers 

HAY FEVER 

Hay fever is a severe temporary catarrhal condition of the 
raucous membranes of the nose and throat and of the con 
jimctiva which is due to sensitisation to the pollen of certam 
plants 

Sltiology — Sensitisation of a susceptible individual takes 
place as a result of exposure to laige quantities of wmd borne 
pollen, and the symptoms recur each year and coincide with 
the polhnation of the particular plant causmg the disease 
In nearly all cases this pollen belongs to one of the common 
grasses eg, timothj grass in Great Britain and ragweed in 
America Tunothy grass pollmates m Maj, June, and Julj, 
and it 13 in these months that the symptoms occur In the 
United States the disease is also caused by tree pollen in April, 
and by the Compositai (daisies etc ) m the late summer 
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Sensitive subjeota develop symptoms of Lay fe\er when 
the protein of the specific pollen is applied to the mucous 
membrane of the nose, tliroat, or conjunctiva, or when it is 
injected subcutaneously Identification of this pollen is best 
carried out by skin tests, in which the \ anous pollens or thcir 
extracts are mjected intradermally or are applied to suiierfioial 
scratches on the skin of the forearm A po^iti\o reaction is 
shown bj an urticarial wheal siurounding the scratch If 
more than one pollen provokes a positive reaction, the teat 
should be repeated with increasing dilutions of the extracts 
when the specific pollen wall be found to gixo a positive test in 
dilutions often ten times as high as tho other? 

Symptoms — The symptoms recur at tho same season each 
year, usually from May to July They do not persist throughout 
this penod , there are periods of remission and exacerbation 
corresponding wnth vanationa m tho amount of pollen suspended 
in tho air Tlio attacks commence with itching and burmng 
sensations m the ejea and noso, followed by profuse lachryma 
tion, runmng from tho nose, and sneeang There is usuallj 
some malaise, and occasionally severo headache and depression 
Tho affected mucous membranes become red and swollen and 
some cedema of tho e} clids is common 

Diagnosis —Tho condition is distinguished from coiyoia hy 
Its regular recurrence in the early summer, and the diagnosis 
IS confirmed by skin sensitisation tests with the grass pollens 

Treatment — ^Treatment should be commenced twelve weeks 
before the date when symptoms are expected Tlie spociGo 
pollen having been identifi^, further skm tests are made to 
iletermmo the greatest dilution wlucb will provoke a local 
reaction An extract which is just too dilute to provoke tv 
reaction is then selected, and 2 minims of this solution arc 
mjected subcutaneously Further injections aro given at ■five 
or seven day intervals, tlio dose being at first douhletl on 
each occasion if symptoms of hay fever follow an injection 
tho next dose must bo reduced and further mercase made irith 
caution Pre seasonal treatment is the most useful, but in 
some coses benefit is denved from a continuance of the injections 
throughout the penod of poUmation This treatment is 
successful in dunmishing tho mtensity of tho syauptoms in the 
great majonty of cases and completely prevents them m about 
10 per cent , it must bo repeated each year 

IVhen the symptoms haxo become manifest, thov can on)y 
be abolished by removal of the patient from contact with the 
specific pollen by sending him to a mountain resort or on a 
sea voyoige Ho may obtain some rehef by wcanng dark 
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glasses, by the subcutaneous injection of iiicreasmg doses of 
adrenalin, sprajing the nose and conjunctivie aith a solution 
of adrenalin 1 in 6,000, or by taking \ gr. tablets of ephednno 
liydrochlorido tmco a daj' Instillation into the nostrils of a 
solution of 5 gr of epliedrino in I oz. of bquid paraffin often 
gives rehef 


ASTHMA 

Spasmodic asthma is characterised by recurrent attacks 
of djspncea m which the expiratory movements are laboured 
and ineffective Tlie dyspnoea is due to partial obstruction 
of the smaller bronchi by contraction of the rmgs of plam 
muscle in their walls, and b3' tui^escence of their mucous 
hning Exceptional cases occur m %\hioh the dyspnoea is 
inspiratory 

ffitiology. — The musculature of the bronchi is innervated by 
the \agiis, and experimental stimulation of this nerve, either 
peripheral or central, causes contraction of the smaller tubes, 
with all the symptoms of an asthmatic attack Expiration, 
being a comparatively feeble and passive act, is interfered with 
to a greater extent than inspiration , consequently the Jungs 
become over distended with residuil air, and dyspnoea with 
cyanosis results 

Asthma is regarded as an allergy comparable with urticana 
or hay fever, and has m manj' instances been shown to bo 
caused by sensitis ition to grass jiollens It is also significant 
that psjchoneurosis, jiarticularl^ anxiety neurosis, commonly 
compbeates the disordei, and furthermore a faniily history of 
the disease or of a related allergic condition is very frequently 
encountered 

The foreign protein causing asthma is usually one which 
IS inhaled in the form of dust, or is produced by infecting 
orgamsms in the bronchi or elsewhere The most provocative 
dust-proteins are dandruffs from the coats of cats, horses, 
dogs, and poidtry, pollen from certain plants, and powdered 
vegetable matter such as floiu: and sawdust The proteins of 
infecting orgamems are responsible for a large proportion of the 
cases In these cases the orgamsms are often recoverable in 
pure growth from the sputum following an asthmatic attack , 
amongst those commonly foimd are the Sireplococciis vxr%dans, 
pneumococcus, Friedlander’s bacillus, and J/tcrdcocca>s axUvr 
rhahs In a small group of cases the attacks are due to ingested 
protein in the form of eggs, one of the cereals, or the flesh of a 
mammal, bird, or fish 
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The specific protein can sometimes be identified by careful 
analysis of the history of the case , the symptoms maj date 
from the entry of mfeeting organisms mto the respiratory tract 
m an attack of pneumoma or influenzal bronchitis , attacks 
maj occur only when the patient stays m certam locabties or 
houses where he comes m contact with one of the domestic 
animals, or when he partakes of a certain food Confirmation 
should be sought in skin tests, as described m the preceding 
section on Hay Fever, but instead of a pollen extract, the 
suspected proteins are appbcd to the cutaneous incisions direct, 
and a drop of 10 per cent sodium hydroxide solution is added 
m order to render them soluble It is generally agreed that 
food proteins are seldom the cause of astmna which commences 
after childhood A majontj of the cases are probablj duo to 
infection, and man} of them give a lustorj of some acute 
respiratory di'^ase preceding b} a few months the onset of 
asthmatic symptoms In several instances a patient whom 
rre had seen during an attack of pneamonia or hroni^iis, and 
who had made an apparently complete recovery has been sent 
to us some months later for attaclU of true spasmodic asthma 
These cases must not be confused with those of asthmatic 
bronchitis, m which attacks of dyspnea occur in subjects of 
chronic bronchitis and emph^-^ema Ast^atio bronchitis 
differs from spasmodic asthma m that the distress is ns much 
inspirator} as expirator\ the attacks do not begm and end 
with the same abruptness, and the patient is not free froni 
signs and symptoms of respiratory disease between the attacks 

Symptoms — Some astlunatics have premomtory symptoms 
several hours before on attack, being warned by a vague 
feelmg of oppression m the chest, or abdominal discomfort 
The paroxysm occurs most common!} during the mght , the 
patient is awakened by a feeling of suffocation, he sits up, and 
his breathing becomes more and more laboured , the expurations 
become longer and more wheezmg, and m spite of bnngmg all 
the acces<OT} muscles into pla}, fail to deflate the lungs before 
bemg mterrupted by another short and spasmodic inspiration 
The lungs become more and more distended and the thoracic 
movements more restricted , the face is pale and anxious and 
the finger tips cyanosed, but the pulse rate is httle affected 
and there is no nse of temjierature At the height of tie 
attack the patient is shaken by a paroxysmal cough , the 
sputum IS at first scanty and viscid then the secretion becomes 
more fluid and copious, the spasm relaxes, and the patient 
sinks back reheved but exhausted Attacks last from a few 
minutes to several hours, and may recur the same night or 
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only after an interval of weekB or months After many 
attacks of ordmary duration, an attack may fail to terminate 
spontaneously, and contmuing for several days and nights 
asthmaUens) may prevent sleep and the takmg of food, 
and yield only to drastic treatment, or m rare instances may 
even result m death from heart failure 

After repeated attacks the lun^ become emphj^ematous, 
so that the patient suffers from dyspncoa on exertion even 
between attacks, and shows the high shoulders and kyphotic 
spme characteristic of emph5rseina 

Physical and Radiological Signs — During an attack the 
thorax is distended and the respiratory excursions are much 
dimmished in spite of forcible muscular efforts there are 
hyper resonance and obhteration of cardiac dullness The 
inspiratory murmur is short and feeble while expiration is 
greatly prolonged and accompanied by innumerable fine and 
medium rhonchi , dnnng the later stages of the attack there 
are rhles 

The sputum is at first viscid, and comes up in white lumps, 
the so called “ iiearls of Lcennec ” When unrolled, these 
lumps are found to consist of mucous spirals, fonning moulds 
of the smaller tubes In addition to these casts, which are 
known as Curschmann’s spirals, there may be eosmophil 
leucocytes and octahedral crystals (Charcot fxiyden crystals) 
Eosinophils may be greatly mcreased m the blood, sometimes 
up to 30 or 40 per cent of the total white cells These 
characteristics of the sputum and of the blood count are 
inconstant 

The rachological findings dining m attack are those of 
emphj’seraa , between attacks the appearance of the lungs may 
he normal » 

Prognosis — ^In young people asthma sometimes clears up 
spontaneously, but, unhke Iiay fever, it does not show the 
same tendency to disappear after middle age When spon- 
taneous recovery takes place it is usually due to a change of 
the patient’s environment It is doubtful whether death has 
ever been caused by uncomplicated asthma , but m old 
standmg cases the lungs become affected by emphysema and 
bronchitis, and we have seen tuo patients, m whom these 
changes had de\ eloped, die m status asthmalicns Occasionally 
a lasting euro may be effected by suitable treatment, and the 
prospects of recovery are generally best m cases submitted to 
treatment early m the disease, before the lungs have become 
emphysematous 

Diagnosis — Any of tho causes of obstruction of the laiynv, 
41 
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trachea, or lii^e bronchi maj provoke spasmodic djspncea 
simulating asthma Such a possibilitj , therefore, should be 
home in mmd m the investigation of these cases 

Attacks of breathlessness with a heezmg respirations occur 
m association with severe disease of the heart or kidneys 
In “ cardiac asthma ” (wde p 572) there are usually obvious 
Bigns and symptoms of a leased and fading heart, while 
“renal asthma ” is usuaDy accompanied by signs of nephritis 
with uraemia such as renal retmitis, albummuria, and a 
considerable merea^e of the urea content of the blood 

Treatment — Sufferers from asthma have, m the past, been 
too often regarded as psychonenrotic and, their treatment hemg 
perfunctory, they have resorted to “ quack ” remedies or 
narcotic dnigs, and have drifted downhill untd comphcations 
such as emphysema and bronchitis rendered them permanent 
mvahds Systematic treatment, if not delajred too long, will 
cure some and alleviate the symptoms in a considerable majonty 
of the cases 

Spec\fic Treatment — When asthma is due to infection in the 
respiratory tract, the patient should be given a vacemo prepared 
from the organisms in the sputum and nasopharynx Core 
most be taken to pick out the predominant organism, and when 
it has been obtamed m pure growth the culture should be 
killed at 60® or 70® C , as a higher temperature may alter the 
proteins and impair the desensitisu^ effect of the vaceme 
Subcutaneous mjections are given at mtervals of a week, and 
contmued until the patient has been free from attacks for 
several months The first dose should be small, amounting to 
2,000,000 or 3,000,000 organisms, and subsequent doses should 
be increased by 1,000,000 or 2,000,000 organisms on each 
occasion, provided the injections do not provoke an asthmatic 
reaction This should be avoided, and if it occurs the nevt 
dose must be decreased Usually the attacks diminish m 
frequency and seventy after two or three months, and later 
cease altogether Failure to obtam a good result is often due 
to faulty preparation, of the vaceme, especially selection of 
the ^v^ong organism, and it may be necessary to try scTcral 
cultivations The cutaneous tests are, unfortunately , of httle 
assistance m selecting the specific oigmism With care and 
perseverance about half the infectue group cm be desensiti c<l, 
with permanent amehoration of symptoms 

Dust and pollen asthmatics are given graduated injections 
of the appropriate dust or pollen extract in the some manner 
as hay fever subjects Considmable success has attended 
attempts to desensitise mdividoals who are susceptible to 
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oiiimal emanation^ especially tliose of the coats of horses, 
cats and dogs In asthma duo to food proteins the only 
effective treatment is avoidance of the offending foodstuff 

Non specific protein therapy in the form of intravenous 
mjections of peptone is occasionally beneficial but is apt to 
provoke dangerous reactions 

Conshtuhonal Trealmenl — ^Measures for the improvement 
of the patient’s general condition ai» sometimes remarkably 
effective m diminishmg the tendency to asthma sources of 
sepsis should ho dealt ivith achloibydria should bo remedied 
and a hygienic regime should be ordered Heavy meals must 
not bo taken in the eaenmg as they are hi ely to provoke 
attacks Climate has an important mfluence on many 
asthmatics and if a locahty is found m which the patient is 
free from attacks ho should if possible make his home there 
Operations on the nose and throat should be performed only 
for the elimination of gross sepsis Women may become 
affected bv asthma on reaching the menopause and such 
coses appear sometimes to be cured by admmistration of 
thjToid extract It is often worth while substituting kapok 
stuffed mattresses and pillows for the more usual feather 
containing articles 

Jlanj asthmatic subjects are more liable to attacl s w hen 
lying down they should therefore learn to sleep with the 
head and shoulders raised on four or five pillows 

Breathing exercises are very valuable Tlio correction of 
faulty posture and muscle relaxation are first taught Then 
repeated exerases are performed m order to co-ordinate and 
re educate muscle action involved m the act of breathmg 
particularly in expiration 

Palliatiie Treatment — Adrenalin is incomparably the best 
drag both for the rehef and abortion of an asthmatic attack 
It IS given hypodermically and 1 or 2 mmims of a 1 in 1 000 
solution often give complete rehef if administered as soon 
as the symptoms commence if the attack is fully ileveloped 
3 or 4 minims should be injected and wathout withdraw ing the 
needle a further mimm given every 30 seconds until relief 
IS obtamed It is therefore advisable to tram the patient to 
give himself the mjection and ho should carrj the necessary 
materials about w ith him Adrenalm combined for example 
wath pmo oil maj also bo given with oxygen as a fine spraj 
m on inhaler In some cases ophednn gives •'imilar relief and 
it has the advantage that it cau ho tnl en bj mouth the do<=o 
being 4 gr of ophednn hjdrochlonde Propnetarj remedies 
usually contain stramomuni the fumes of which arc inhaled 
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from a cigarette or igmtcd powder Injections of morplin and 
other narcotic drugs should verj rarely be given for asthma , 
they are less effective than adrenalin and are apt to demoralise 
the patient 

For oral administration the most n«efiil drugs, apart from 
ephednn are tmctiire of lobeha, gnndeha, or stramonium in 
15 mimm do'es, and hquor tnmtmi, which may he given m 
doses i\hich considerably exceed the ofBcial maximum of 
2 minims 


DISEASES OF THE PLEURA 
PtEDIOSY 

Pleurisy is an inflammation of the pleura, which maj 
become covered with a flbniioua membrane — “ dry pleunsv ” 
— or separated b} a hqmd exudate If the fluid is clear, 
the condition is known as “pleurisy with effusion” and, if 
purulent, as “empjema” These conditions are to be dis 
tmgoisbed from non inflammatory transudates such as 
hy^othorax, hsemothorax, and chylotborax, which are fluid 
collections resultmg from lesions other than pleurisy 

^Uology — When the signs of mflammation are confined 
to the pleura, the condition is termed “ primary pleunsy ” 
Tius not infrequentlv follows trauma or exposure to cold, but 
m the majonta of instances tnberculosis anil sooner or later 
be found to be the cau^e 

Secondary pleurisy is usually due to extension of disease 
from the lungs, and is a feature of pneumoma, tuberculosis, 
bronchiectasis, bronclutis, pulmonary abscess, mfarct, and 
neoplasm less commonly it is due to extension of inflammation 
from neighbouring structures, as in pericarditis, mediastmitis, 
subphremc abacess, bronchial lymphadenitis, and Hodgkins 
disease , it may be due to metastatic infection from tonsillitis 
or septicsemia, and it is commonly associated with certain 
chronic diseases such as nephritis. 

Bacteriology — Exudates accompanying acute pulmonan 
disease usually yield a growth of pneumococci or streptococci, 
but staphylococci, Fncdlander’s baciUus, and influenza bacilli 
are sometimes found The importance of tuberculosa as a 
factor m the production of pleurisy lias already been stressed 
{mde p 1 23) 

Morbid Anatomy — The pleura is at first congested ana 
lo«5es its naturally smooth, shiny appearance , next, an exudate 
of fibnn forms, varjmg m amount from a deheate him te a 
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pasty coating ^ in in thickness If absorption and organisation 
takes place at this stage, ]icrnianent adhesions will bo formed, 
but in many cases the dry fibrinous evudato is followed b}' a 
serous effusion The fluid is at first clear, but may later 
become turbid from the presence of leucocytes, or even 
purulent A blood stained effusion is usually associated with 
mahgnant groudh tuberculous disease oi pulmonary mfarctiou 
The fluid in inflammatory exudates has a high specific 
gravity, 1 016 or over , it is nch m protem and contains 
large numbers of cells These are mainly polymorphonuclear 
leucocytes, except m tuberculous effusions, uhich show a 
predominance of this typ& of cell onl> in the early stage, being 
replaced later by lymphocytes Bacteria are usually found in 
films or cultures, except m the tiil^rculous cases, and m these 
the nature of the infection can usually be demonstrated by 
culture or injection of the fluid into a guinea pig 

The fluid of a non inflammatory transudate is sterile , it is 
of a loner specific gravity, 1005 1015, contains less protem, 
3 per cent or under, and there are few cells, which are chiefly 
lymphocytes and endothelial cells 

A small effusion, persistmg for only a few weeks, leads to 
little structural change m the chest apart from adliesion of 
the pleural surfaces after they have resumed contact A large 
effusion, on the other hand, if allowed to remain over a long 
period, causes collapse of the underlying portions of the lung 
and so much thickening of its pleural covermg that re expansion 
may never take place Fibroid changes then occur in the lung, 
and the chest wall falls m on the shrunken viscus 

Polyserositis, Or Pick’s disease, is a rare condition m wluoh 
sero fibrmous effusions occur in the pleura, pencardium, and 
peritoneum {vide p 523) 

Dry Pleurisy and Pleurisy with Effusion — ^The symptoms, 
signs, and treatment of these conditions are outlined in the 
section on tuberculous pleurisy , they are not materially 
different nhen caused by other infections, but are more apt 
to be overshadowed by disease m the lungs or other organs 
Pleurisy, especially pleurisy with effusion, is almost always 
tuberculous when it occurs in young subjects After middle 
age it 13 frequently due to secondary carcinoma, or it may be 
due to pulmonary embolism 

Dry Pleuhsy — ^The cluef symptom of dry pleurisy- is pain, 
the character of which dojiends on the site of the inflamed 
area Apical pleurisy causes no more discomfort than a dull 
ache, whereas inflammation of the more mobile parts near 
the lower margin of the lun^, or on their diaphragmatic 
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surfaces, is characterised by sharp stabbing pam which may 
amount to agon\ This pam is grcatlj accentuated by coughing 
or the takmg of a deep breath 

The characteristic physical sign is a friction rub, n bich 13 
usually audible and sometimes perceptible as a tactile rzbratfon 
on palpatmg the chest Diaphragmatic pleurisy is not accom 
pamed by this sign, but causes pam referred to the neck cr 
abdomen and by its simulation of acute abdominal conditions 
sometimes leads to an mmecessary laparotomy Friction 
sounds m the upper part of the chest are sometimes caused 
by morements of the scapnlm, and should be e'^cluded by 
altering the position of the patient s shoulder 

The pam of thoracic pleurisy is rehored by immobilising the 
affected side of the chest by stcappmg, and m diaphragmatic 
pleurisy a similar result is obtamed by the application of a 
tight bmder round the abdomen Antiphlogistme, or other 
poultices, an electncally heated pad, or even artificial 
pneumothorax may be used 

Pleura^ Effuston — fhe imporfant signs of effusion are 
dunmished movement of the affected side of the chest , 
displacement of the heart towards the sound side , a flat 
percussion note over the lower part of the chest which reaches 
its highest point in the asha , absence of voice sounds aud 
of tactile vocal fremitus over the dull area It should be 
noted that if the underlying lung is consohdated or atelectatic 
bronchial breath sounds and legophony mil be heard through 
the overlynng fluid 

With largo effuaons mediaslmal displacement may gne 
nse to dullness at the ba'^ of the sound lung near the spine 
X ray examination ehoavs an opacity obUterating the costo 
phremc angle \^ith large effusions the heart is displaced and 
the opacity apparentlv extends lugbest on the luediastmal and 
costal surfaces of the thorax so that the upper edge of the 
effusion seems concave 

Fluid may he loculated by adhesions m ant part of the 
pleural cavity, perhaps the commonest site bemg between the 
lobes TVlien loculated collections lie adjacent to fiie clieai 
wall localised dullness to percu<^ion with absent breath soiuirl 
may be detected Anteropo'Jtenor and lateral radiograph) 
mil define the site of interlobar or other localised collections 
of flmd and wall also as a rale show the presence of the adhesions 
which have caused the loculation and thereby will assist m 
diagnosis 

Treatment — The treatment of tuberculous pleural effiwon 
IS discussed on p 120 In other cibes therapy is for iJic 
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most jiart tint of tlio underlying disorder llioncentesis 
u luck confirms the diagnosis, is needed for tho full investigation 
of tho nature of the disease, and a small quantity of the flmd 
should in general always t>e removed for this purpose, so 
that, for example, the cytology and hactenology of the effusion 
may bo established As a rule tlie aspiration of large quantities 
of flmd are xmnecessary Exceptions occur when the effusion 
18 so large that it causes respiratory and circulatorj distress by 
its bulk, and when the effusion fails naturally to resolve In 
tho former instance, sufficient flmd should be removed to afford 
rehef of sjunpioms, and after a day or so the aspiration maj , 
if necessary, be repeated Tho total volume removed at one 
aspiration should not exceed 1 pmt, since with larger quantities 
tlie nsL of causing left vcntncular failure mtli pulmonary 
cedema is significant Radiological examination of the imder- 
l 5 ’ing lung IS faciUtated by thoracentesis, with or without air 
replncement In non tuherculous effusions air replacement is 
otherwise rarelj justified 

Failure of an effusion to absorb, after say six weeks or 
more, is an indication for aspiration The mtra\ enous admima 
trntion of calcium gluconate sometimes promotes more rapid 
reabsorption, while breathing exercises are in some cases 
justified, and assist m tho re-expaiision of the imdcrlying lung 

Convalescence of a restful nature is essential, and should 
rarely be less than tliree months m duration 

CHEST WOUNDS 

Wlien a chest injury is sustamed, shock, hismoiThage, and 
later infection may any or all develop and imperil the patient’s 
life Since these sequel® are common to all wounds, their 
clinical features and therapy will not bo elaborated here except 
in so far as they are modified by the special localisation of the 
lesion It must be emphasised, however, that the early recog- 
nition, assessment, and treatment of these conditions are vital 
In particular, the commensurate use of resuscitative measures 
such as tho transfusion of blood, serum, or plasma, and oxygen 
admimstration, together with the employment of chemotherapy 
wnth anti tetanus and anti gas gangrene sera as prophj lactic 
measures against infection are all procedures of tho first 
importance 

Cliest w’ounds have special charactenstics because the 
thorax contains and is specially adapted to contain the lungs, 
the heart, and the great vessels Jloro or less severe impairment 
of respiratory and circulatory function may consequently follow 
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this type of injurj’ Comprehensive jet simply appbetl testa of 
these functions have not yet been deviled Iherefore, the 
assessment of a patient’s condition in tliese respects, upon 
which appropriate therapy must be based, is largely dependent 
upon the abihtj' of the climmn to evaluate the aggregate 
significance of the sjTnptoms displajed, together with the 
extent of the anatomical damage which physical signs, radio 
logical appeafances, and other tests maj shon 

In]unes of the Thoracic Parietes — ^The impact of ini‘>sjle«, 
and crush m]unes, maj result m isolated or multiple fractures 
of the nbs and sternum Pam, cough, and dj’Spncea commonly 
result, and the last in cases with extensive fractures may be 
fatal It 13 dependent upon paradoxical respiration , for, as 
the intrathoracic pressure falls with inspiration, the now mobile 
chest wall moves mwards freely, and the alveolar air pasncs 
from the tmderlymg into the opposite lung, while, on expiraticln 
the reverse process occurs, air passing bach from the sound to 
the injured side This paradoxical movement may bo seen 
and felt, and is obvious at radioscopy, which will also reveal 
the co*ex]stence of mediastinal oscillation The author has 
found that severe cases of this type of dj spncca are best treated 
by the use of a respirator such as the Xoffield modification of 
the Both machino now available m British hospitals Fain 
should be controlled bj free injection of pcrcame around the 
Mte of the fractures and the patient should remam ui the 
apparatus until, with tnal, the chest wall is shown to have 
recovered its stabihty In le»s severe cases strapping and 
oxygen administration may suffice 

• Herma of the Lung — late consequence of fractures of 
the upper sternum or of the upper costal cartilages is hernia 
of the lung The condition is painful, and the swelling is 
apparent on coughmg or straining A plastic operation is 
usually necessary 

Diaphragmatic Herma — Cnish mjunes and penetrating 
wounds may produce laceration of the diaphragm which permits 
henuation of the ahdommal nscern into the thorax The grcit 
size of the liver usually hmits hernia development on the 
nght side, though if stomach or intestme is extruded through 
a diaphragmatic rent here, obstruction of the bowel is even more 
likelv to develop than is the ca«!e on the left side Symptoms 
and 'signs depend largely upon the size and contents of the 
herma The condition may only be discovered by chance at 
radiological exammation or thoracotomy , witli a large henna 
however, the symiptoms and many of the signs of a large 
collection of air or fltud, or both, m the pleural canty may 
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appear Mediastinal displacement ma^ be gross and commonly 
the symptoms and signs are much worse in the supine posture 
Borborygmi and a splash may be audible Rndiologically it 
maj seem probable tint abdominal viscera are within the thorav 
for colomc Iiaiistrntions or the splenic shadow maj be identified 
The probability will bo increased if the upper border of the 
lesion IS convex and the suprajacent lung displaced toward the 
apex In pneumothorax the lung collapses toward its root 
A barium meal will confirm the diagnosis Therapy is surgical 
and repair of the laceration should be undertaken before 
vomiting and other evidence of intestmal obstruction ha\e 
developed It is usually desirable to empt> the stomach com 
pletcly by means of a Ryle s tube immediately before operation 
and resuscitation may be a matter of urgency 

Surgical Emphysema — Surgical emphjsema of the chest 
wall occurs in association witli pneumothorax masks othei 
signs and only occasionally causes pain and distress Crepita 
tion on palpation and cracUing sounds on auscultation are 
diagnostic Cough should bo abohshed with morphia and 
reabsorption may be accoleiatetl by continuous oxygon 
administration 


Pleukai. Lesions 

Sacking Pneumothorax — ^Tlie diagnosis of this condition is 
obvious for the lesion can be seen and Jieard Paradoxical 
respiration occurs and the abnormal Iimg movements can 
sometimes be seen through the wound in the chest wall 
Immediate closure by paclang and surgical means is essential 
after wluch radiological and other investigations can be 
undertaken as the condition of the patient impro\ es 

Tension Pneumothorax — ^This lesion is not common but 
may arise from penetrating or non jienetrating wounds TJio 
chnical and radiological evidence of its presence lias been 
discussed {vide p 127) A pneumothorax needle should be 
inserted with aseptic precautions through the chest wall 
3 m from the nud lino in the second interspace and sufficient 
air withdrawn by a pneumothorax apparatus to give sympto 
matic rehef If after coughmg a nse m the recorded pressure 
then tal es place tho nec^o sliould be connected by means of 
n long tube passing beneath the surface of water m a W mchester 
bottle so that continuous drainage is insured untd tlio valvular 
opemng in the lung closes In an emergency any wide bore 
needle wiU suffice to reduce the pressure tcmporanlj If 
possible a rubber finger stall with a small openmg at its tip 
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should then be tied securely over the butt so tint tnnsport 
to hospital may safely take place Couj^lung should be 
temporanl^ abolished anth morphia 

Traumatic Fneumothoraz — ^Likc spontaneous pneumo 
thorax this lesion frequentlj requires no special thcrapj 
save rest in bed arhile the patient is imder clinical and 
radiological obaeiration Compbcations such as tension 
pneumothorax haemorrhage or infection can thus quickly 
be identified and treated as may associated lesions 

Hmmothorax — Blood commonly enters the pleural canty 
from the chest wall or lung following penetratmg or non 
pcnctratmg injunes C3iest wall baimorrhage often associated 
with fractured nbs may need local surgical mtervention 
Even if luemorrhagc stop^ tho bulk of the effusion is always 
augmented durmg tho next dav or so by exudate from tl c 
pleura The flmd rarely clots tn si(u A largo hsemothorax 
produces smptoms of loss of blood together with d^spncca 
and p%m in the chest and the physical and radiological signs 
are usually tlio-je of pleural effusion Tho lesion giNes nse to 
considerable pjTesia so tliat the advent of infection can onlv 
be judged bv bacteriological examination of a sample removed 
at thoracentesis If the fluid is purpio and has an offensive 
smell infection maj be presumed In these coses prchimmty 
closed (under water) drainage by intercostal catheter is uauallj 
deemed advisable and therapv subsequently is that of nn 
empyema In the absence of infection small uncomplicated 
hTimothoTaces are best treated from the onset by repeated 
aspiration The pleura should be kept as dry as po«^blc 
though the volume of blood removed at a thoracenteais should 
at first be small Large ha?iuothoraces and cn=es with under 
lyung lung wounds — particularly %ntb retained foreign bodies 
which may subsequentlv need removal — should in gencnl he 
air replaced completely from an early stage and the pleura 
kept empty of fluid In this way pulmonary hTmorrlngo nnv 
bo controlled as may the mtraplomal pressure In rare ca«^ 
of clotted Inimothorax thoracotomy with removal of tbe 
contents may be necessary Smee a's'socnted puliuonar' 
atelectasis is common the diophmgm beneath the hicniothons 
may be unexpectedly high — -this elionld be remembered whea 
aspirating or draimng the lesion 

HTmopneumothorax is common when tho lung or ciie^ 
wall 13 lacerated and should be treated on tic above hnes 
It may however also develop as a result of gas gangrene 
though the visceral pleura is intact Pressure symptoms are 
tl en ridded to the tox'enuc effects of tho mfcctiou 
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Prophylactic chemotherapy and immunother'ipy are 
especially essential m all cases of Inimotliorax and treatment 
inaj later ho repeated if infection develops Blood transfusion 
IS often necessary •while oxygen tlierapj is of less importance 
As soon as danger of further li*Bmorrhago from the original 
lesion has passed breathing exorcises should be started and 
continued sq that the fullest possible respiratory function may 
bo restored 


Pulmonary Injukils 

Blast Lesions — It seems probable tint the impact upon 
the body of an explosion wave whether conducted through 
air or water is the causal factor The lesions tend to occur 
at tissue air interfaces and are thus common m the lungs and 
intestines In the lungs multiple small h'omorrhages usualla 
more extensively present on the right side occur some inter 
stitial some alveolar associated with cmpliysoma As a result 
of both these lesions the pulmonary capillary bed xs reduced 
m proportion to the seventy of the l^ion Dyspneea cyanosis 
tough and pyrexia occur as may hemoptysis Occasionally 
bronchial obstruction from clotted blood adds the comphcation 
of pulmonary atelectasis The physical signs are usually m 
significant but may include an emphysematous appearance of 
the chest and scattered rales Radiologically multiple opacities 
indistinguishable from broncl o pneumonia are seen and 
occasion illy senal examination during the first three days ivill 
disclose an increase in the lesions TJio lesions absorb relatively 
lapidly and the chest may bo radiologically normal in less 
than a week Oxygen therapy is of outstanding value wlule 
general anaesthesia and transfusions of any I md sbonld if 
possible he avoided until after recovery has occurred Every 
patient exposed to the hazard of blast therefore needs early 
and repeated radiological examination 

Pulmonary Hmmatoma — ^An isolated h’omatoma of the lung 
may follow a sufficiently severe blow on the chest wall and 
bruising of the lung tissue in addition to 1 iceration is commonly 
produced when high velocity missiles penetrate the chest A 
large hiematoma has climcal consequences similar to those of 
an infarct of comparable size Thus pyrexia cough 
luemoptysis pleuritic pam dyspnoea and sometimes jaundice 
may result The physical signs include superficial bruising 
diminished movement and air entry and an impaired percussion 
note Only Occasionally do the signs resemble those of con 
bolidation Radiologically an irregularly spherical opacity is 
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often seen and not uucomraonU the edge of the 1c«joij nnj I e 
clearlj defined Tlie size of the opacity max latj from a ju«t 
perceptible shadoAi to one ■which mrolrcs n wliolo lung 

A majority of hTmatomata slowlj resolve md during tl w 
time the patient should rest m bed and rcceiAe mnplonntic 
treatment Breathing c^crci'es and o\^gen thcrapi arc of 
value while occasionally Fecondaiy infection of the Ie«ion will 
make drainage or other sui^cal measures necessary 

Pulmonary Atelectasis — ^I/ibar and midtilobular ntclecta«is 
of lung occur commonU in a'?sociation with a lanetA of clc t 
woun^ and anso as a result of hronchial or hronchiobr 
obstruction by for example blood sputum rupture orlunking 
The signs SA-raptoms radiological appearances treatment and 
sequela* differ m no uaj from tho^c desenbed on p 614 saxe 
that rupture of a major bronchus xinH necessitate early removal 
of the involved area of lung 

Pulmonary Fat Embolism —Bony fractures and woumla m 
volving fatty tissues may bo followed by fat embolism The 
onset of symptoms generally occure some two or throe daxN 
after the injury Ibe sAmptoms include apprehension in 
creasing dyspnea pleuntiepam tachycardn c\ano«is pATCxin 
and cough productive of sputum which may bo frotliA or 
blood stained and which contains extracellular fat Physical 
signs commonly consist of diminHied air entry and rAles at the 
bases of the lungs though occasionally areas of convbchtion 
may be detected Not infrequently the clinical picture H 
compheated by tlio consequences of multiple fat emboli in tl t 
brain and spinal cord while pctechire in the skm arc nko often 
present Radiological signs m the chest are usually tl ov* of 
multiple areas of consolidation predominantly ba'^al in «jfc 
while the general haziness of pulmonary cedema obocunng 
the lower lung fields is also sometimes seen Alajor therapeutic 
measures include the prophvlactic avoidance of all imnecc-^®ar) 
movement of fractured bones and in established cases oxygen 

therapy xenesection and tho general measures for the tmlment 

of pneumoma 

Intratboracic Forefgn Bodies — Radiology , and ffie use 
anteropostenor and lateral films xnll as a rule identiR 
locab'Mi a mdio-opaquo foreign body with accuracy \n.alonuai 
localisation e q xnthm a certain lobe of the lung is usually ‘‘j' 
that IS essential unless the lung is adherent to the chesty AvalJ 
when depth measurements may abo be rccc<«ary Tcu'e 
translucent foreign bodies may bo found at thoracotomA when 
surgical toilet of tho track of the wound is earned out if 
condition of tho patient permits it is in general wise to remove 
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a foreign body at the earliest possible moment t e witlun 
SIX hours of the injury for nsk of infection and secondary 
ii-emorrlngo is thereby detarcased In practice this is not often 
possible and under these careumstances the intervonmg period 
is occupied m treating associated lesions sucli as shock liSBmo 
thorax or wounds of the diest wall m combating infection 
with chemotherapy and other measures and in resuscitatmg 
and impro\nng the general condition of the patient The 
decision if and when to operate is deternuned by a multitude of 
factors winch apart from the condition of the patient include 
the size sito and number of foreign bodies concerned As a 
rule a thoracotomy is most urgent uhen there is evidence of 
continued intrathoracic hjemorrhage when a large foreign 
body IS retained m cases of abdomino thoracic wounds and 
m those cases for which temporary closure of a sucking 
pneumothora\ has already been undertaken The operation 
IS rarely if ever necessary m cases of clean stab or perforating 
woimds and foreign bodies smaller m size than the httle finger 
nail may usuallj be left alone with safety Until shoe! hiemor 
rhago or blast lesions of the lung have been adequately reheved 
operative intervention should be postponed wlule similarly 
priority m treatment is usually required for hsemothorax 
Surgical textbooks should be consulted for further details 

Cardiovascular Wounds 

Pericardium — Quite small quantities of blood m the pen 
cardium give rise to pericarditis a large haimoponcardium 
if the wound provides inadequate drnmage may accumulate 
rapidly and progressively dimmish the abihty of the heart to 
fill m diastole and therefore cause an mcreasing distension of 
systemic veins and a fall m tlie cardiac output Chnical 
evidence of the latter wall be found m increased dyspnoea 
tachycardia and a fall in tho arterial blood pressure Local 
physical and radiological signs of fluid or fluid and air in the 
pericardium may bo present Perhaps a majority of these 
case? are best treated conservatively particularly if pencardial 
drainage is adequate to prevent tho devclopnicnt of a largo 
hannopencardium Control of tho latter should be attempted 
by aspiration W hen possible a pneumothorax induction needle 
should be used and sufficient blood aspirated to give sympto 
matio relief The pressure within tho pericardium should then 
bo recorded and tho cannula left m position so that if in the 
next few hours the prcisuro again rises aspiration may bo 
repcoted If tl c lesion is not controlled in thus waj surgical 
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drainage should be undertaken, at vrhicli operation it maj be 
possible not only to repair the cardiac wounds but also to remove 
adjacent or impacted foreign bodies 

The pencardium may become mfected directly, or by 
spread from nearby infected le'«ions A pjogemc pencarditis 
results, and vail usually require surgical drainage The pre«cnce 
of other lesions, such as pulmonary hicmatoma, or hajmo 
pneumothorax by masking physical and radiological signs 
frequently makes diagnosis difhcult 

Retained Foreign Bodies — ^A feu cases survive and reach 
hospital with foreign bodies in the heart muscle or within the 
oi^an Accurate localisation of the foreign body is often 
jKissible radiologieally, and after adequate resuscitation if the 
foreign body be large or sharply pointed surgical removal 
with drainage of the pcncardium should be attempted AThen 
the foreign body is witlun the left ventricle or auricle it may be 
preferable to await its ejection and then remove it from a 
peripheral artery 

A foreign body adjacent to the heart may cause delmum 
cordis and gross arculatory collapse without inflicting 
anatomical damage to the heart Such a comphcation con 
Btitutes on added reason for the early removal of tho foreign 
body Circulatory failure also accompanies many cases m 
which marked mediastmal oscillation occurs (e{;r, m massive 
collapse and pneumothorax) 

Cardiac Contusion — Occasionally the heart is crushed 
between the sternum and vertebral bodies, and in young subjects 
this may occur without fracture of the ribs or sternum In a 
severe case the clinical course is that of coronary thrombo«H 
and since almost invariably the postenor surface of the heart 
18 most damaged, an electro cardiogram will show changes 
associated with thrombosis of the right coronary arterv 
Oxygen therapy, venesection and the treatment of cardiac 
infarction is required 

Wounds o! the Great Vessels — Rarely early operation may 
be successful in treating wounds of the great -vessela In otiicr 
BumvTBg cases aneurysm formation, mcluding artenovenous 
aneurysm may result 

The early removal of foreign bodies adjacent to great vc'-‘-c'» 
may prevent such a consequence, but once aneurysm formation 
has occurred therapy is laigely palliative In some ca«cs of 
artenovenous aneurysm, and occasionally in the more I>ori 
phenl mtrathoracic ea< 5 es of simple nneury«m, surgical therapy 
may he curative, and should be undertaken at a rchti^'fl^ 
early stage W D W Brooks 
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EMPYEMA 

Empyema is a collection of pus m the pleural cavity 

ffitiology. — ^Empyema 13 usually secondary to pidmouary 
disease, particularly lohar pneumoma, and less often broncho 
pneumonia, abscess, or tuberculosis Other causes are intra 
thoracic neoplasm, subphremo abscess, hvcr abscess, leakage 
from a cancerous oesophagus, and penetratuig wounds of the 
chest The infectmg organism is m most cases either a 
streptococcus or a pneumococcus, but the influenza bacillus, 
staphylococcus, and actmomyces are sometimes found In 
tuberculous empyema the fluid is often sterile 

Morbid Anatomy.' — In the case of a pneumococcal empyema 
the fluid is usually thick and creamj , greenish yellow m colour, 
and contains thick flakes of fibrm In streptococcal infections 
when fluid is first found it is thin, shghtly turbid, and if 
allowed to settle m a test tube is seen to consist of a clear 
portion with only a small deposit of pus As the xUness 
progresses the fluid becomes more turbid and the proportion 
of thick pus mcreases, until there is almost no clear super 
natant fluid It 13 of great importance to appreciate the 
significance of the characters of the fluid m all infections 
of the pleura particularly streptococcal No fluid should bo 
regarded as pus, unless after sedimentation m a tube there 
is at least 00 per cent of deposit The earlier fluids are 
merely purulent effusions , at this stage the condition is best 
called a pyothorax because there is as yet no attempt to 
localise the collection by pleural a<lhesions to one part of 
the chest By the time that the fluid has tiuckened to 
become real pus, adhesions have formed and one is now 
dealing with a “ locahsed collection of pus ” , this defimtion, 
and this only, should be permitted in the conception of an 
empjema In neglected cases, or m those which have become 
chrome, a thick layer of fibrous tissue 13 formed over tho 
yorvitai an/l vis/jacal ylsura , this may hwMoa a. seevaus. factar 
m preventing re expansion of the long and m perpetuating the 
abscess cavity. 

An empyema may rupture mto a bronchus and be coughed 
up , this may lead to spontaneous cure, but usually such 
drainage is madequate Very rarely it v ill pomt externally, 
giving the BO called “ empyema necessitatis ” Delayed or 
inadequate drauiage leads to septicaemia or to amyloid disease , 
there is also a danger of cerebral abscess 

Symptoms and Signs — ^The symptoms arc \ancd and may 



656 DISEASES OF THE RESPIRATORY SYSTEM 

often be msidious m onset The simplest cUnical pictui 
that presented by the pneumococcal form, when the 1 
perature either fails to return to normal, or when it 
agam after the crisis, and assumes the remittent type , 
patient, instead of improving, begins to show signs of a se 
toxaemia , there are pallor, hectic flush, sweatmg at night, 
of appetite and wasting Often, especially m streptocc 
cases, the presence of an empyema may be entirely o 
looked owing to the.severe general illness and absence of 
sjmptoms pointmg to such a collection Many tragedies O' 
through a misdiagnosis of “unresolved” pneumoma, i 
essential to bear m mmd the possibihty of an empyema, for ( 
too often a bitter disclosure occurs in the post mortem roor 

The phj^ical signs are the usual ones of pleural eflus 
although it is sometimes possible to hear loud tubular breatl 
througlx the fluid, more especially m children (Edema of 
chest wall may be detected by pmching up a roll of skin 
comparing with that of the opposite side Localised tenden 
on pressure may be present just as m the case of an abs 
elsewhere High leucocytosis with a relative mcrease m, 
polymorphonuclears is valuable confirmatory evidence 
X ray of the chest is of great value even if taken m bed v, 
the patient is too ill to be moved There should be 
hesitation m the repeated use of an exploring needle 
doubtful cas^ 

Prognosis — ^The condition is alwajs serious, although 
so m pneumococcal than m streptococcal infection Be 
the age of five it cames with it a very high mortal 
especially in infants below one year , in these, however, 
empjema is usually only a contnbutory factor occurring 
an lihiess nssooiatwl with septicieinia, extensive pneumoi 
pericarditis, memngitis, or middle ear disease In empycm 
associated uith pneumonia the mortality is much higher in 
cases in uhich the empjema develops before the pneumo 
has resolied, »e., syn pncninonio empyema bears a iio 
prognosis than ineta pneumonic empyema 

Treatment — ^Tlie treatment has been much confused 
attempts to introduce compUcated methods and by 1 
Ignoring of certain fundamental principles The first essent 
is estimation of the correct time at w^ch to operate In t 
post pneumomc cases by the time the flmd is detected it 
usually thick pus m a well walled-off abscess cavity, R 
should be treated like any other abscess by immediate droinai 
The danger lies m those cases where fluid is found carlj dun 
the pneumonic stage It has l«*en shown tliat the si/e of 
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opening which can be tolerated m the chest is dependent 
upon the vital capacity In the stage of acute pneumonia 
the vital capacity may be bo low as almost to equal the tidal 
air, and the smallest of holes made mto the pleura may result 
m asphyxiation 

If, therefore, the turbid flmd of an early pyothorax is 
mistaken for the pus of an empyema and open dramage 
instituted, death will follow rapi^y Aspiration must be 
practised until the fluid has thickened to form real pus, by 
which tune the pneumonic process has usually subsided, the 
fluid IS limited by adhesions, and it is safe to resect a nb 
In a small percentage of cases recoveiy follows aspiration alone 
Drainage by means of an mtercostal catheter is often of 
great value m an ill patient It should, howe\er, be replaced 
at the earhest safe moment by a nb resection, which gives 
better dramage 

In all cmpjemata the ultimate object la to obliterate 
completely the abscess cavity This is brought about by re 
expansion of tho compressed lung which proceeds unchecked 
providing adequate drainage is mamtamed and breatbmg and 
remedial exercises are begun early and persisted in earnestly 
The value of proper breathing exercises cannot bo too^atrongly 
stressed and their eSective use sliould prevent any falhng in 
of the chest wall or displacement of tlie mediastinum or 
diaphingm which would result m permanent deformity and 
impaired respiratory efflciency 

Arrest of the natural process of obhteration of the empyema 
cavity results in a chronic empyema , this is most often due to 
too early removal of the tube or to the use of a wTongly placed 
or too small tube , m others chronicity is due to disease of the 
underlymg lung Many of these cases are cured by eatabhshmg 
good drainage and giving breathing exercises, but in some a 
thoracoplasty may be required 

Hydrothorax. — This is a passive non mfiammatory transu- 
date of clear flmd mto the pleural cavity, and is usually a 
feature of general dropsy, duo to disease of the heart or 
kidneys The hydxofi'iorax may 6e unifaferaf, m which case 
it IS usually on the right side, but m renal disease it is 
usually bilateral Obstruction of veins and lymphatics by 
lymphadenoma may produce hydrothorax 

Heemothorax. — This is a collection of blood m the pleural 
cavity Spontaneous hannotliorax is usually due to bursting 
of an aortic aneurysm mto the left pleural cavity, an event 
which IS rapidly fatal l^anmatio lucmothorax is most often 
duo to injury of an intercostal arterj by a penetrating w ound 

4 * 
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The blood may remain flmd or maj form a solid clot , m nicht 
it IS partly flmd and partly coagolatcd Earlj aspiration with 
air replacement should be attempted if the size of the ha*mo 
thorax causes distre‘«s Often operation may be needed to 
control a bleedmg pomt or for evacuation of a large collection 
whicb cannot be aspirated and wluch if left to organise would 
give nse to a long lUn^s and later defonmty and permanent 
disabihty Infection may occur from an fissociated lung 
injury and dmmage would then be required as for an empyema 
A spontaneous hmmothorax may mask an underlying neoplasm 
of the limg, or sometimes a tuberculous focus 

Chylothorax — Thn> term is applied to effusions of milky 
fluid mto the pleural cavity There are two forms of this 
rare condition m true chylothorax the flmd contains fat 
droplets and scapes from the thoracic duct or its tnbutanes 
as a result of rupture or obstruction , m chylifoim effusion 
the flmd contains pus and endothelial cells undergoing fattv 
degeneration, and is usually due to chronic tuberculous dise^e 

Pneumothorax, Hydro*pneomotborax, Fyo-pnenmotborax.— 
These are usually due to tuberculous disease of the long, and 
are described elsewhere , occasionally, however, they result 
from leakage of air into pleural cavity through an aspuatmg 
needle or a penetrating wound Rarer causes are rupture of 
an emphysematous bulla on the surface of the lung, leakage 
through a flstnlous opening in the msophagus, and formation 
of gas bj anaerobic organisms mfectmg the pleura 

The treatment is similar to that desenbed m the section 
on Tuberculous Disease of the Pleura (tide p 120), except that 
when pyogenic organisms are present surgical drainage u 
necessary A closed system of drainage is preferable, combinsd 
with ungation of the cavity if a bronchial fistula is not present 
As thor’coplastj n. mualla needed to cure a tubcrcubto 
p^othorax the dramage tube should not be inserted where 
it would interfere with the mcision for tins later operatiou 
The best place is at the back as low as the tentli or cleventii 
nb , fadmg this it should be well forward and low down m 
t'Ae axilla The re-expansion oi" ffie long can ile amW >h' 
the addition of a controlled negative pressure apphed to tlic 
closed system of dramage Tuberculous pjxjtborax camw 
with it a high mortalitj R C Brock 

DISEASES OF THE JrEDIASTIKUAI 

Mediastimtis — Acute pyogemc mediastinitis occurs as the 
re&ult of the spread of infection from the neck, cesophagoa, or 
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traclica and follows for example ulceration due to impacted 
foreign bodie? or to neoplasms It may also compbcato 
cmpjcnia pcncarditis nounds of the chest and pyiemia 

Substcmal jiain cough fever and dyspnoea are outstandmg 
symptoms 

In manj cases chemotheiapy is worthy of a trial while 
staphylococcal antitoxin should also be used m cases due to 
that organism Therapy is otherwise surgical and the 
prognosis is in any case serious 

Syphilitic Mediastimtis — ^This is an increasingly rare disease 
in which the chnical and radiological appearances may simulate 
mediastinal neoplasm or aortic aneurysm The patient com 
plains of cough and xnoreasmg dyspnoea Gummatous ulceration 
of the sternum and anterior chest wall may have occurred and 
thus persistent sinuses may be present The gummatous mass 
in the mediastinum as a rule obstructs the superior vena cava 
causing cyanosis and venous congestion m the head neck and 
arms Ihe Wassermann reaction is positive and therapy 
should at Gist consist of large doses of potassium iodide after 
a prolonged course of which other antisyphilitio treatment may 
bo mstituted 

Tabercaloos Mediastinal Lymphadenitis — ride p 130 
Mediastinal Neoplasms — Mcdiastmal neoplasms as a class 
give rise to symiptoms and signs which are for the most part 
dependent upon pressure on neighbouring structures 

The superior vena cava or one of its mam tributaries may 
be obstructed with the production of venous congestion 
cyanosis and codema m the area concerned Dilated and 
tortuous veins are visible on the front of the chest and on the 
abdominal wall Through these blood passes downwards and 
ultnnatcly reaches the infencr vena cava Arterial obstruction 
may cause unequal radial pulses unilateral clubbing of tlic 
fingers and sometimes thrombosis with gangrene 

Dysphagia results from a?sophageaI obstruction and chylous 
effusion from involvement of the thoracic duct Pleurisy with 
or without effusion occasionally arises Paralysis following a 
phase of imtation of the recurrent laryngeal the vagus the 
sympathetic the phremo or mtercostal nerves may occur 

Pressure on the trachea gives rise to a charaotenstic 
* brassy cough and later to dyspnoea and stridor while 
bronchial obstruction from similar causes provokes somewhat 
similar symiitoms and in addition may result in atelectasis 
and secondary supjnirativo changes m the area of lung 
affected 

I inally pressure on bones causes oirosion a constant bonng 
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pain, and in the case of the spme ultimately gives nse to 
paraplegia Radiological exammation, mcluding screemag a 
banum swallow, and bronelmgraphy is of great ralae m 
diagnosis Neoplasms causing these symptoms and signs may 
be primary or secondary 

Sarcoma and more commonly carcinoma in vanous pmuary 
sites may have mediastinal metastaaes It is unusual m cases 
dying of bronchial carcmoma to find the tracheobronchial or 
paratracheal mediastmal glands free of neoplastic change 
Innocent pninary tomoors mclude retrosternal goitre 
thyonoma chondroma hpoma endothehoma, neurofibronia 
and teratoma Of these the last two are as a mJe sitnatwl 
respectively m the postenor and anterior mediastmum, and, 
while the thymoma overhes the root of the heart, the retro' 
sternal goitre tends to occupy the supenor mediastinum in 
the thoracic outlet Any of these tumours may unde^ 
mahgnant changes Treatment is surgical 

^enrysm of the aorta is not uncommon, and is perhaps 
the best known of the mediastinal tumours {tide p o77) It 
is worth remembering that the rare isolated congemtal dextro* 
position of the aorta regularly produces dyspimgia with the 
advent of arteriosclerotic change within its walls Qlaophageal 
pouches and dilatation of the cesophagus, snch as that pro 
duoed by achalasia of the cardia, may give rue to baaire 
symptoms and signs referable to other mediastinal structures 
while cesophageal neoplasms occasionally are productn*e of 
clinical changes nf the type recorded above 

Fmally , lymphoma (Hodgkin’s disease and lymphosarcoma) 
constitute a common mednstinal tumour and very frequently 
appears to originate in the mediastinal glands (nd« p 371) 

W D Y Brooks 


RENAL DISEASES 

RENAL FUNCTION 

F or all practical purposes the chief function of the kidnev 
IS the elimination of waste products and excess water from 
the hody that is — excretion In the exercise of this 
function the kidney plays a part of fundamental importance 
in the regulation of the reaction and osmotic ecinihbnum of 
the blood and tissues Subsidiarj duties, such as the elabora 
tion of ammoma and hippuric acid, and the breakdown of the 
more complex ketones, formerly regarded os evidence of other 
than excretoiy functions, are now behoved to be steps in 
preparation for excretion If there are other specifjc functions, 
little or nothing is Icnown of them 

The vast majority of the substances normally eliminated 
m the urine are brought to the kidney already formed in the 
blood Transference from blood to unne alters their relative 
concentrations but docs not change them chemically Con- 
centration, then, IS the essential feature of the process of 
excretion by the kidney, and is by far its most important 
function Normal renal function means ahihty to concentrate 
to a normal degree, and failure to do so constitutes tmpairmeni 
of renal funciion Concentrating abihty is directly proportional 
to the number of functioning renal umts or nephrons (i e , a 
glomerulus with its corresponding tubule), of which there are 
slightly less than one mxlhon in each adult liuman kidney 
Under ordmary circumstances only a small fraction of tlus 
number is actively engaged at, any one time, but under 
conditions of stress all may be employed simultaneously 
There is tlierefore an enormous renal reserve Because of tlus 
largo reserve it is possible for disease of the kidneys to become 
quite extensive before a siifBcient number of nephrons is put 
out of action to affect the abihty to concentrate Indeed, it is 
computed that not until between two thirds and three-quarters 
of tho total renal substance (t e , total number of nephrons) is 
rendered inactive does loss of concentrating power become 
681 
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manifest Renal disease and impairment of renal function ai 
therefore not synonymous Impairment of renal function, < 
diminution of concentrating power may, and firequently doa 
occur m a “functional ** sense , that is, it is not necessani 
due to demonstrable structural, and irrecoi erahle, lesions i 
the kidneys Examples of this are seen in cases of permcioc 
an®mia with low hiemoglobm values, when, owmg to deficicn 
oxygenation, the renal cells are unable to perform their duto 
normally , also m eases of mechanical obstruction to the floi 
of urme, when mcreasmg back pressure will give nse to impiii 
ment of renal function, which may return to normal wha 
the obstruction is removed Recent observations indee 
have showTi that renal function fluctuates m a eurpnsiD; 
manner in response to a large variety of external stunul 
Such fluctuations m function may not be accompamed by an; 
of the ordmary signs of renal dis^e 

One of the most promment features of the normal ladney i 
its ahihty to adapt itself to changing conditions Presentei 
with a large quantity of fluid for ehmmation, if at once respond 
by excretmg a large volume of dilute unne , or, if the flnii 
intake be restneted, or an excess of water he lost from the hod; 
by sweating, vomiting or diarrhixa, a small volume of highl' 
concentrated unne is excreted Impairment of renal funcrtioi 
may therefore be revealed either by inability to concentrate 
or to dilute, according to the conditions present In Rctua 
practice inabihty to concentrate is usuaUj evident earlier 
but, with mcreasmg ifnpainnent of function, the diluting powe: 
of the kidney is mevitably affected, with the result that finally 
whatever the conditions, the kidney is unable to elaborati 
either a very dilute or a very concentrated urme Eventually 
all elasticity of response on the part of the kidney is lost, anc 
if anj unne at all be formed it attains a fixed specific gravi^ 
of about 1010 (more stnctly 1 010) Fixity of the specim 
gravuty of the urme at 1010 (or tsofAenuna as it has bff'f 
termed by Volhard) is a certain sign of extreme impairment oj 
renal function It may be noted that 1010 is approxunateb 
the specific gravity of the blood serum after removal of tn« 
serum protems 

Dimmiition of renal function may also be revealed w 
another waj, smee deficient concentration in the unne u 
accompamed by a corresponding accumulation of 
constituents m tbe blood Such a condition is referred to w 
renal tnsujpcienci/, unnmmm, or, more commonly, 

Renal function may, however, be severely 

undue accumulation of unnary constituents in the blood w i 
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certain compensatory mcclianisms are brought into play The 
most important of these w polyuna Deficient concentration 
IS for a time balanced, or compensated for, bj increased volume , 
BO that, m a given period, the total quantity of waste products 
eUmmated is sufiicient to prevent accumulation Such q, 
condition maj properly be described os co7npensafed impairment 
of renal function (Tishberg) Eventually, with progressive loss 
of function, a stage is reached m which a sufficient volume of 
unne cannot bo elaborated, compensation fails, accumulation 
occurs in the blood and a condition oi decompensated impairment 
of renal function i e , renal insufficiency, supervenes Renal 
^ease, therefore may or may not he accompamed by, or 
progress to, impairment of renal function, whilst the latter is 
not necessonly so severe as to lead to renal insufficiency 

Impairment of renal function affects simultaneously the 
maximum concentration m the imnc m which all the substances 
normally ehminated can be excreted, though not to the same 
degree Even substances which are not normally found in the 
urme such as albumen, sugar, and the ketone bodies, are, in 
the presence of severe impairment of renal function, excreted 
in diminished concentration A reduction in the concentration 
of albumen m the urmo is therefore not always a sign of 
improvement Abditj to excrete water may also bo impaired, 
as shown by a deficient water excretion test (vide p CTO) 
The extent to which the various substances are dimimshed m 
concentration m the urmo when renal function becomes 
impaired is roughly proportional to the degree in which they 
are normally concentrated by the kidneys This explains 
why some substances accumulate in the blood in renal 
insufficiency whilst others apparently do not Creatmm and 
urea for example, which are normally concentrated some 80 
and 60 tunes respectively m their passage through the kidneys, 
readily accumulate m the blood when renal function becomes 
impaued Uric acid also accumulates in such circumstances, 
though not so readily, bemg normally only concentrated some 
30 times by the kidneys Chlondo, calcium, sodium, and water, 
on tfie otAer Aancf, wAicA am nomiatfy scarcely cartccndratfec? 
at all bj the kidneys (t e , their concentration in blood and 
urine is practically identical), do not accumulate m the blood 
m renal msufficienoy Phosphate, sulphate, and potassium, 
occupy an mtermediate position m tins respect The hall mark, 
then, of impairment of renal function is diminution of con 
centrating pover, whilst that of renal insufficiency is retention 
in the blood The latter, like the analogous cardiac insufficiency 
ig a relative term, when for example, there is nitrogenous 
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retention on a diet containing a normal amount of protcm 
but not when the protem intake is limited Impairment of 
renal function is present all the time, but renal insufficiency 
only under conditions of greater stress , or, to put it another 
.way, a decompensated impairment of renal function has 
become compensated, m tlm instance, by dimimshmg the 
protem intake 

The decompensation of a previously compensated impair 
ment of renal function is one of the most important events in 
the course of a ease of renal disease, and may be brought about 
m a variety of ways Thus, smee polyima is by far the most 
important factor m mamtaming compensation, anything which 
diminishes the volume of unne may lead to decompensation. 
Unnary volume may be diminished for many reasons some 
renal and others extra renal, m origin The only stnctlv 
renal cause of diminished imnary volnme (ohguna, or anuria) 
IS a degree of impairment of renal function so severe that the 
kidney is unable to eliminate a sufficient quantity of water 
This 18 a comparatively rare event Far more often compensa 
tion IS broken by extra renal causes m which water is diverted 
from the kidneys into the tissues, where it becomes bound 
and IS consequently not avaolable for excretion Extra renal 
ohguria is seen, for example, in myocardial failure, excessive 
vomitmg or diarrhcea, the rapid formation of general cedema 
and mtercurrent febrile disorders In general, decompensation 
may be brought about by (o) diminished concentration, {h) 
diminished volume, and (c) mcreased katabohsoi 

Extra-ienal Axotenua {Pre-renal Denation) —It has been 
seen that m. renal insufficiency some substances accumulate 
m the blood at a greater rate than others, and that of them 
all urea is one of the most readily affected For this reason 
and because there are several easy methods for its estunation 
m the blood and in the unne, ^is substance is most often 
selected as an mdex of renal efficiency For practical purposes 
estimations of the blood urea may be regaled as indicative 
of the mtrogen content, and therefore of the degree of azotmnua 
Renal function, m fact, has m the past been chiefly asses-ed 
m terms of urea excretion Of recent years it has become 
increasingly evident that azotmmia not uncommonly occurs 
when renal function is quite normal, as shown by abfliti to 
concentrate all the urinary constituents, including urea, to a 
normal degree An increase m the blood urea is tberc^ 
not m itself evidence of renal insufficiency A raised blow 
urea associated with normal renal function is generallv, ^ 
chiefly , due to a diminution of unnary volume *'0 pronoucceu 
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that, despite normal concentration, the excretion or output of 
nitrogen lags behind, and acomnnlation m the blood occurs, 
though doubtless other factors also play a part, such, for 
example, as excessive endogenous protem katabolism in pyresaal 
states It becomes of great practical importance, therefore, to 
be able to determine whether azotaimia (nitrogen retention m 
the blood), or diminished volume of urine, is due to renal, or 
extra renal, causes This may readily be done if it be borne 
m mind that renal function cannot be impaired without evidence 
of loss of conoentratmg abihty Azotamia, or ohguria, of renal 
origin will therefore always be accompanied by unne of 
dimmished maximum concentration, te , & dilute urme with a 
low maximum specific gravity and a low concentration of urea, 
whilst azotieima, or obguna, of extra renal origin will, smee 
renal function is normal, be associated with unne of normal 
or high concentration, t e , with a normal or high maximum 
specific gravity and urea concentration There ore additional 
signs wluch serve to distinguish between renal and extra renal 
azotsemia, or oliguria Thus, fluid lost from the body by 
vomiting, diarrhoea, or retained as cedema, has usually a lugher 
chlonde content than the blood The blood chlonde content 
IS diminished and may approach the renal threshold value 
for this substance, with the result that httle or practically none 
may be excreted in the unne Again, loss of cUorido from the 
body may set free an excess of base m the blood, which, 
combined as bicarbonate, mcreases tbe alkoh reserve above 
normal, that is it causes alkalosis Briefly, then, the chief 
features of azotjemia and obguna of renal ongin are a unne 
of low maximum specific gravity, low urea concentration, and 
normal chlonde content, associated with a normal or high 
blood chloride, and a nonhal or low blood alkali reserve 
(acidosis) , whilst the oharacterLstics of extra renal azotcemia 
and obguna are a unne of normal or high maximum specific 
gravity and urea concentration, and a low chlonde content, 
associated with a low blood chlonde and a high alkah reserve 
(alkalosis) It Will be seen later tliat, for all practical purposes, 
the distinction can be made bj an estimation of the specific 
gravity of the urine 

A consideration of the conditions which may give rise to 
extra renal azot'emia and obguna, or, as they are sometimes 
called, pre renal azotcemia and pre renal deviation, will show 
that their importance m practical medicme can hardly be 
over estimated, especially when it is recalled that many of 
them so frequently compheato cases of primary renal msufii 
cionoy Indeed, death from ■uncomplicated renal insufficiency 
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lo a comparatireh rare event even tn renal disea'se Far more 
often a fatal issue is precipitated bj the addition of a pre 
renal to an existing renal arot'cmn Pre renal arotremia and 
oliguria are in fact as has been stated slrcady the chief means 
by which a compen-sated impairment of renal fimetion becomes 
decompensated 

Conditions m which Eztra-renal Azotcenua fieQueoil; 
occurs — Pronounced disturbances of tlie salt and water 
balance of the bodj such as occurs with loss of much Quid 
from vomiting or diarrlioca from anj cau«e is hkelj to l»e 
accompamwl bj extra renal azotremia Thus it is frequently 
met with in pylonc and high intestinal obstruction m cholera 
and in severe summer diarrhcea of infants Vomiting or 
dnrrhoex from any cause is therefore a serious complication in 
renal disease with impaired renal function as an extra reml 
azotaemia is superadded and may prove fatal In the tropics 
profnse sweating leads to a •’imiJsr mild extra reml nzoticnus 
80 tliat the blood urea at least m Europesns is normalh some 
20 mgra per 100 c c higher thin in temperate climates 

The mechanical withdrawal of oedema flmd bj acupunc 
ture or tapping m reml di«ease xnth masarca but with 
normol renal function maj also gi\e n«e to severe extra renal 
nzotremia with unpleasant and even fatal consequences The 
oedema of heart failure aflfords a common example of pre renal 
deviation which is sometimes accompamed by pre reml 
azotremn Naturally when heart failure supervenes in chronic 
renal disease mth impaired renal function the consequence^ 
from pre renal azotremm are more senous InsuQicicnt fluid 
intake ma\ occa‘;ionanv cause extra renal QZot®mm as m 
a woman in whom after an abortion the fluid intake was 
restneted with the object of diminishing the swelling of Ibe 
breasts when increasing drowsiness was found to be associated 
with a blood urea of 88 mgm per 100 c c but with normal 
renal function TIic cedemn of nephro is and some cases of 
acute nephritis are hkewi e in some rcsiiccts examples of 
deviatifra of wAtnr Wlmn ^rvoxenal deviation ana 
azotxmiia ore associated with Jo-ss of fluid thej do not develop 
if sufficient fluid be given beforehand W hen estabhshed they 
can often be cured by the administration of fluid and salt 
has recently been found that extra renal azotremia and oligun* 
ma\ be prominent features after much loss of blood as m 
seyere Immatemesi'' In other conditions pre renal azot'ciui* 
appe irs to bo more clo ely associateil w itb a jienpbcml circula 
tory failure (rule p "o 9 ) m winch there is a diminution m the 
volume of circulating blootl T his appears to be the explanation 
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i<5 1 comparatively rare event even in renal disease Far more 
often a fatal issue is precipitated by the addition of a pro 
renal to an existing renal azotsemn Fre renal azotaomia and 
oljguna arc in fact as has been stated already, the chief means 
bj which a compensated impairment of renal function becomes 
decompensated 

Conditions m which Extra-renal Azoteenua frequently 
occurs — ^Pronounced disturbances of the salt and vater 
balance of the body such as occurs with loss of much fluid 
from vomiting or diarrhoea from any cause is likelj to bo 
accompanied b} extra renal arotiimia Thus it is frequentl} 
met with in pylonc and high mtestinal obstruction in cholera, 
and in severe summer diarrhoea of infants Vomiting or 
diarrhoea from any cause is therefore a serious complication in 
renal disease with impaired renal function as an extra renal 
azot-emia is superadded and may prove fatal In the tropics 
profuse sweating leads to a similar mild extra renal nzot’craia 
80 that the blood urea at least m Europeans is normally some 
20 mgm per 100 c c higher than in temperate climates 

The mechanical uithdrawal of oedema fluid bj acupunC 
ture or tapping in renal disease with anasarca but uith 
normal renal function may also give nso to severe extra renal 
azoteemia witb unpleas<ant and e\en fatal consequences The 
cedoma of heart failure affords a common example of pro renal 
deviation which is sometimes accorapamed bj pre renal 
azotieniia Naturally Mbcn heart failure BUjicrvcnes m chrome 
renal disease mth impaired renal function the consequences 
from pre renal azotremia are more serious Insufficient fliud 
intake maj occasionallj cause extra renal nrot'emm ns m 
a woman in whom after an abortion the fluid intake vas 
restneted with the object of diraimshing the snclhng of ibe 
breasts when increasing drowsiness was found to bo associated 
with a blood urea of hS ingm per 100 cc but with normal 
renal function The oedema of nephrosis and some cases of 
acute nepbntis arc likewise m some respects examples of 
pre renal deviation of water ^ hen pre renal deaaation and 
azot®mia are associated with loss of fluid thej do not develop 
if sufficient fluid be given beforehand VTieu cstabUshed they 
can often be cured b\ the administration of fluid and salt It 
has recentlj been found that extra renal azot'craia and ohguria 
maj be prominent features after much loss of blood as in 
severe hfematemesis In other conditions pre renal azotaemia 
appears to be more closelj associated wath a jicnpheral circula 
torj failure \v%de p o59) m wluch there is a diminution in the 
volume of circulatmg blood This appears to be the explanation 



TESTS OF RENAL FUNCTION CG7 

of its occurrence in cases of surgical f.hock, “lihst” injury, 
se\ero uncontrolled diabetes mellitns, and Addison’s disease, 
and in all, the administration of fluids and salt is of value The 
pro renal azotiemia and uatcr deviation of pyresul states due 
to increased endogenous protein katabolism, 1ms already been 
mentioned It maj be noted that the fonner is often an 
important factor in the elevation of the blood urea in the early 
stages of acute nephritis, and la then due largely to the original 
infection and its accompanyingiuetabobo disturbances Gastric 
urojmia is desenbed elsewhere (tide p 406) 

Although it is of great pnctieaJ value to retain the distinction 
between renal and extra renal azotsemia recent observations 
suggest that the fundamental difference between them is not 
80 clearly defined as was formerly supposed 

TESTS OF RENAL niNCTION 

Since concentration la the chief, and, for aE practical 
purposes, the only function of the kidneys, it follows that all 
tests of renal function must essentially measure the con 
centrating poiver of tho kidneys Indeed, the earhest tests of 
renal function consisted m noting the absence of the odoui 
in tho unne m renal disease after the ingestion of such 
substances as asparagus and turpentine and tlie delaj in the 
appearance of the colour in tho unne after tho administration of 
certain dj es In both instances it was the lack of concentration 
of such substances m the unne which suggested impairment of 
renal function 

Ab, moreover, all the unnary constituents are simultaneously 
affected when the concentrating power of the kidney is 
diminished, it follows that any one, or all, of these constituents 
may properly be selected for study as an index of renal function 
Practical considerations, such as the readmess with which urea 
(one of the substances most Uigldy concentrated by the kidney) 
accumulates in the blood in renal deficiencj , and the ease with 
which its concentration can be estimated in both blood and 
urme, have led to its general adoption for this purpose, though 
there is no inherent reason for this It is obvious that so far 
as tho unne is concerned all the necessary information regarding 
concentrating ability can be obtained by a study of the specific 
gravity Impairment of renal function, therefore, can be 
estimated easily and accurately by followang the specific gravity 
of the urine , but for the diagnosis of renal visu^ieiictj an 
exammation of the blood is essential, and for general purposes 
an estimation of the urea content of the latter is the most 
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convenient It has been siat'Cd that the total non protein 
nitrogen, the creatinm, and the nnc acid contents of tho blood 
give earlier evidence of the approach of renal insufficiency 
It IS doubtful whether such claims can be upheld and certainly 
in practice tho advantages are negligible 

Great care is necessary in mterpreting the results of any 
method of estimating renal function Severe renal disease 
frequently leads to seYioua disturbances m other systems and 
organs and it is upon thc^e that the ultimate progno’?ts often 
depends It is therefore important to remember that, nhilst 
renal function tests afford fairly accurate infonnation as 
to the evtent of the local lesion if used as an index of the 
general prognosis they must be considered in relation to the 
whole clinical state Again, the conceptions of extra renal 
azotoemia and pre renal deviation show that deficient excretion 
in the urme mav not be due to a fault of the kidney it^lf whilst 
per contra compensatory polyuna may provide an adequate 
excretion in spite of gross impairment of renal function In 
other words, inadequate excretion is not synonymous with 
unpamaent of renal function, nor is normal excretion evidence 
alone that renal function is not impaired All these factors 
must bo taken into consideration m interpretmg tho results of 
any tests of renal function 

At ono timo or another almost all substances which arc 
capable of excretion by the kidney, and which can bo readily 
estimated m tho blood and unne, have been used as an index 
of renal function The number of renal function tests is therefore 
very lirgo It is onlv i»o«isiblc here to desenbe tvro of the 
most valuable in any detail — the Specific Gmvnty and the 
Urea Gcirance Trats To faahtatc reference bnef com 
ments are added on some of the more important of the other 
tests but for details of their appbcation larger works should l>e 
consulted 

Tests from a Study ol the Unne — It is assumed that the 
reader is familiar with the ordinary qualitative tests for blood 
and albumen as applied in the routine examination of the urine, 
and also with the common microscopical appearances of the 
urmary se dim ent 

Appearance of the Ur\ne — Taken m conjunction with the 
climcal findings much information may hq obtained from 
noting the appearance and particularly the colour, of the 
unne l\ith normal renal function n small volume of 
unne vnll ii«mally contain much pigment and have a high 
specific gravity Absence of pigment with a small Toluino of 
urmc and a low specific gravity generally indicates severe 
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unpamnent of renal function The intensity of the pigmentation 
of two simultaneous specimens obtained by ureteno catheterisa 
tion will often give information aa to the relative functional 
capacity of the two kidneja, even before chemical analysis 
has been earned out In general, when much fluid is either 
lost from the body entirely, or diverted to the twsues m the 
form of cedema, t e , when pre renal deviation occurs, the 
urine is highly coloured, and of high specific gravity, if renal 
function IS normal On the other hand, if large quantities of 
fluid are hemg consumed, or oedema fluid and serous effusions 
are being absorbed, the unne may he colourless and of low 
specific gravity with quite normal renal function, but the volume 
will be large 

Specific Gravity of the Urine — ^Astudj of the specific gravity 
of the urme, mterpreted with regard to the conditions obtaining 
at the time, wiU often supply all the information required 
concemmg the functional capacity of the kidneys To 
determine to what extent impairment of function has given 
nse to accumulation m the blood direct analysis of the latter 
must be made 

In general the specific gravity of the unne vanes mversely 
as the volume, the extreme range in health being from about 
1002 to 1040, vnth an average of 1015 to 1020 Tlie night unne 
18 usually more concentrated than that passed dunng the day, 
and therefore, unless for special reasons, it is advisable to take 
the reading m a sample of the whole twenty four hours’ output 

Information of value may sometimes be obtained by a 
consideration of the specific gravity alone, even in a smgle and 
casual specimen , for, if, m the absence of a large quantity of 
albumen or sugar, it be high, i e , 1026 or more, renal function 
IS certainly intact whatever the volume of urme excreted 
With values lower than this no assessment of renal function 
can bo made without a knowledge of the corresponding volume 
The close mverse relationship which normally exists between 
urmary specific gravity and volume forms the basis of the 
Concentration and Dilution Tests now to he described 

The Concenlratton {Specific Gravity) Test — ^Neither fluid 
nor food is taken after 0 0 pm on the day preceding the test 
The last meal should contain plenty of protem but a minimum 
of fluid On retiring to bed the bladder is emptied and the 
specimen discarded os is any passed dunng the night Six 
teen hoius after the last meal, »e , at 10 0 a m , tiie bladder is 
emptied and tlio specimen saved and bottled separately The 
bladder la again emptied at 110 am, and at raid day, and the 
specimens preserved likewise No breakfast is given until the 
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completion of tlie test at noon Time is allowed for tlio three 
specimens to cool dorni to 16“ C, and the specific graiit} of 
each IS then read If renal function is normal, then at least one 
of the readings mil he 1022 to 1035, or even 1040, though 
values below 1025 must be regarded mth suspicion and the 
test should be repeated It is sometimes necessarj to increase 
the penod of abstention from fluids from sixteen to tnentj 
four hours, though this should not be done tmtd it has been 
ascertained that the shorter penod has pro\ ed unsatisfactorj , 
as considerable di&comfort maj attend depnaation of fluid 
for as long as tnenty four hours The specific gravity of small 
volumes of urine maj be estimated by the use of Specific 
Gravity Beads but if Ites than 3 c c is a\ ailable it is easier 
to estimate the concentration of urea, nhich imder the>e 
circumstances should be not less than 2 per cent The con 
centration test should alwajs be performed before the dilution 
test when both are required 

The Dilution (Specific Gravtiy) Test — Just ns mth normal 
renal function the specific gravity of the unne increases mth 
abstention from flmu so it dimmishes when the fluid mtaUe is 
muck increased The test is best performed mth tlio subject 
at rest m bed, as m this position excess fimd is more rajiidl} 
ohmmated Water to the amount of 1200 o c (or 2 pmts) is 
drunk m the course of half an hour The bladder is emptied 
at hourly intervals for four consecutive hours after this, and the 
specific gravity of each specunen (which, for reasons explained 
later, are also carefullj measured) is taken If renal function is 
normal then at least one of the readings should be bclou 1010, 
and may eien reach 1002 Values above 1008 sliould be 
regarded mth suspicion 

TFntcr Excretion Test — The technique of this test is that 
described for the Dilution Tost For com emenco the t\i o ore 
performed simultaneously In four hours a normal subject 
mil eliminate approximately the whole of 1200 oc of water 
taken m the course of half an hour, and for this reason the 
hourly specimens of urme obtamed in the course of carrjung 
out the Dilution Twt are accurately measured If, owing to 
deficient renal function, water elimination is impaired, then 
considerably less than the total 1200 c c will be excretetl m 
four hours Tlvere are, however, many other causes of impaired 
water tlimmation, t c , those of pro renal deviation A jKjor 
water excretion test tliercforo may bo duo to other tliaii 
diminished renal function, and this t<»t docs not difTcrenliato 
betw cen unjiaired water excretion due to renal and extra renal 
causes If, however, poor water excretion is associated with a 
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normal concontrafcion teat, then impaired water excretion is of 
extra renal ongin Per contra, if diminished water excretion 
IS associated with a poor concentration test the former may 
bo duo to either renal or extra renal causes as when cardiac 
failure or rapid development of rodema complicate renal 
deficiency 

The Urea Concentration Test — ^Tiiis test was devised by 
JfacLean and de Wesselou for the rapid estimation of renal 
function m soldiers durmg the war of 1914 18 Under suitable 
conditions /ind after the ingestion of 15 grm of urea tlio con 
centration of urea should not be less than 2 0 pei cent in at 
least one of three consecutive hourly specimens of iinne The 
test was admirably suited for the purposes for which it \ias 
designed and is still of use as a rough estimate of renal function 

Di/e Tests — These are mostly used ui surgical practice 
The dyes chiefly used are indigo carmine and phenolsiilphon 
phthalem 

Excretion Urography — In addition to its \ alue for outluuiig 
the renal tract under X rays this procedure {vide p 710) will 
give information of the oxcretoiy power of the kidney After 
the intravenous injection of an jodino containing contrast 
medium a good shadow of the renal pelvis should be obtained 
in five mmutes Delay in tho appearance of this shadow 
or its absence mdicates defective renal excretion 

Analysis ol the Blood as an Index oi Renal Function — 
Analysis of the constituents of tho blood is necessary only 
for estiraatmg the extent to which accumulation has occurred 
therem as a result of deficient renal function It provides 
evidence that urmary constituents are present m tho blood in 
excess, but does not sliow whether such excess is duo to renal 
or to extra renal causes Any of the normal urmary constituents 
may be selected for analysis m the blood os evidence of tho 
degree of renal insufficiency, but for practical purposes it is an 
advantage to estimate those wIucU most readilj accumulate 
m the blood as a result of diminished excretion by the kidne>^ 
Tor this reason, urea, the total non protein mtrogen creatimn, 
uric acid and phosphate, are usually selected For all practical 
purposes an estimation of the blood urea furmshra all the 
information required 

The Blood Urea — ^Normally the blood contains from 20 to 
40 mgm of urea per 100 o c In tho %ery joung and m normal 
pregnanej 20 to 25 mgra per 100 o o maj Iks reganlcd as tlio 
upper hmits of tho normal In tlie aged and in young adults in 
the tropics up to 50 mgm per 100 c c may also be considered 
normal The extent to winch urea may accumulate in tho^^blood 
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m rena! insufEciency depends upon several factors, among 
which are — the seventy and duration of the renal inadequacy, 
the efficiency of compensatory mechanisms, the fluid mtahe, 
the protem content of the food, the rate of protem katabohmi, 
and the functional capacity of the hver which elaborates urea 
An abnormally high blood urea may of course be entirely duo 
to extra renal causes when renal function is quite normal, and 
even in cases of extreme renal insufficiencj some proportion 
of the mcreased blood urea is often duo to super added extra* 
renal factors, such as dehydration from vomitmg or circulator} 
disturbances in the kidneys resultmg from a failing heart 
Urea bemg an easil} diffusible non-eleCtrolyte, is found m 
practical!} the same concentration m most of the tissues of 
the body and therefore may be estimated m either plasma, 
serum, or whole blood, eerebro spinal flmd, and, with suitable 
precautions, m saUva B} appropriate measures {inle p fS3) 
a raised blood urea due to renal insufficiency may be reduced to 
normal, though the patient may die from ‘ uraemia ” 

Simnltaneoas Tests on Blood and Brine for the Estimation 
o! Renal Function — ^Ambaid, as a result of simultaneous 
studies of the concentration of urea in the blood and unne, 
fonnul'ited certam laws governing the excretion of urea, and 
embodied the results in a test for renal function The technique 
of his ongmal test houever, was compheated and the validit} 
of some of his laws was challenged, so that tlio method has 
largel} fallen mto disuse Ambard’s pioneer work, honever, 
has been of immense importance m paving the u aj for a clearer 
conception of the essential nature of renal fimction and its 
estimation 

The Addxs BaUo — Addis found that when the kidno} is 
workmg to its maximum capacity after being “ loaded ” u ith the 
administration of a large dose of urea and extra fluid, the ratio — 
milhgrams urea in one hour’s unno 
mdbgrams nrea m 100 c c blood 
is proportional to the number of functioning neplirons Ho 
showed that this ratio is really a measure of the volume of 
blood cleared of urea by the kidneys in one hour, and thus 
mtroduced the conception of the “ blood urea clearance ” 

The Blood Urea Clearance Teels — ^^loeller, McIntosh, and 
Van Slyko developed thb conception of tho blocxl urea clearance 
to ineliulo not onh that amount of blootl which was cleared 
of urea in a gi v en tunc w hen tho kidno} w ns w orking to maximum 
capacit} but for conditions m wluch renal capacit} was not 
fuU} taxed Accordmg to thi^ workers the kidno} is ahiais 
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tvorking to its inaximiun capacity when uruie is excreted at 
the lato of about 2 oo pea: luinuto or more Under such 
tonditiona the rate of urea excretion is directly projiortional 
to the concentration of uiea in tho blood, and the volume of 
blood ivlnch i6 cleared of urea in ono minute is torraed by Van 
Slyko tho maximuyn cleatunee In health this is relatnely 
constant at about 70 oo IVlion the rate of unne excretion is 
less than 2 c c per niinuto, the amount of blood cleared per 
minute IS not constant, but vanea as tho square loot of the 
urinary volume This is termed the Standard Clearance, and 
a^o^agcs about 51 c c Tho maximum and standaixl clearances 
cm tlicieforo be derived from the two following foimuK, 
which are applied lospectivoly according to whether the lato 
of iinnaiy’ excretion is above or below 2 c c pci minute — 


Maximum Clearance or C„= 


UV 

B 


Standard Clearance oi C, 

where U=urinary urea m miUigrama poi 100 o o 
Bss blood urea in milhgrams per 100 c o 
, VsBVolumo of urmo m cubic centimetres pot minute 
The autliors give the following normal values for adults — 
Maximum Cleaiance range 04 to DO c c average 76 c o 
Standard Clearance range 40 to 68 o e aveiage 64 c o 
It 18 nccessaty to make a correction m the case of children and 
udultM pf abnoruul stature for surface area 

For comparative purposes it is convenient to convert tho 
•results into percentages This can bo dono b^ multiplying tho 
ma\mium clearance and tho staiuUrd clearanco hgures bj 
1 3} and 1 S') respectively Tho following are examples of tho 
calculations foi luaximum and standard cloaraiiccs — 


AIaxibivu Clkakahcl 


niootl uroa 30 iwr 100 o c 
1«2 Hour 

Cl ru It urea fytfmgra piT 

Unno volume 3 00 t c per tniuutc 
, 200x1') 

30 

Biouil cleared o! urcii per niuiut«~32 Set 
l\r cent of normal— 32 5x1 33=«43 3 
ptr cent 


2nd Hour 

J b3 c c per minute 
„ 350x2 82 

30 

Blood clcaral of una per 
ininuto =»32 Dec I’cr 
cent, of normal 
320x1 33=33 8 per 
cent 


43 


\lean-43 5pcrc«it of normal 
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Stasdapd Clearance 


Blood urea 40 mcin per 100 c t, 
lf{ Hour 

Uruic urea IJoOmgni pcrlOOcc 

Lnne volume 1 o2 e c per minute. 


C, 


1150 

TT" 


v'l nQ 


>n[ Uour 

I 300 u gni per 10 ct 
1-00 cc per minute 


Blood cleared of urea per minute 35 4 cc 
ler cent of normal 3a 4x1 So CoS 
per cent 


BIooil ilcarcd un-a p<^ 
mmutc 33occ Itr 
cent of D nul 
335v] Cl J 
cent 


^^ean C3 7 per cent of nonuaL 


Expressed is a percentage of the Dormal a allies Won ' 
mdicnto renil dcficienet Symptoms of iirwiin ans ki 
to appear inth lalues beloir o per cent but not alwte 1 
per cent It is uuportmt to note that rilues bcloti norm: 
mai be due not onl\ to di ca‘>e of tbo kidnci itwlf but. al-^o i 
dwumsked renal bIoo<! fow eg hear! failure Rcpetiti ti i 
the test in the same subject tnll often shotr corudcnl'l 
vmations in the results 

The teat is earned out as follows Betn een breaUasl 
lunch (tea but not coffee mar he taken with brcakfist) tb' 
bladder is emptied and the specimen is discarded Es'Ktl 
sixtj mmutes later the bladder is again emptied and 
resultmg specimen is acciuutcl^ mcisurcd (in cubic ttnt 
metres ind not in ounces) and its urea content d {«■ 
mined The bhclder is again emptied eiittb 'ixti 
later and the specimen measured and its urea content detennirrt 
as before A sample of blood is taken for estimation eft- 
blood nrea at the end of the first hour If the volume of 
exceeds 2 c c per minute the maximum clearance is calculs* 
if le^s than this the standard clearance bv meius tf 
formul-c given It i» important that the bladder be ccni}'c ' 
evacuated on each occasion and that the \olume of * 
accurateh measured In subjects with marked renil ilcficK ^ 
the test should bo performed in. the recumbent pos hon- ^ 
actual practice many observen. find that the standard 
does not ainajs give satisfactory results and recoronic^ ^ 
the maximum clearance be used In onier to ensure ibat^ 
kidney is uorking to full capacity it is ctLstoman, 
the bladder lias first been emptied to give a dose of I 
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20 grm of urea m 300 c o of uater, and to give a further 300 c c 
of uater at the end of the first half hour Even with these 
precautions a fairly high proportion of subjects especially 
those uith renal or cardiac disease, fail to give a sufficient 
diuresis for the satisfactory application of the test It is of 
course unnecessary to give urea when the blood urea is already 
known to bo over SO or more milligrams per 100 c c A further 
difficulty arises ns it is iicvei eertam fliat the bladder ins been 
completely emptied and routine catlietensation is certainly not 
justified 

llio Urei Clearance Test is rcgirded is tlie most sensitive 
test of i-cnal function at present available but its successful 
jicrfonnanco demand') the most meticulous attention to details 
csiiecially in the complete emptying of the bladder and in tlie 
acemato tuning and me isurcment of the specimens of imnc 

In interpreting results it is important to remember that 
urea clc trance vanes directly with lennl blood flow wiiicli 
of toursso alters from minute to minute Within a certain 
1 ingo theicforo varntions in cleannee are evidence of noninl 
icsponso by the ludney Ihis normal range is from 7y to 130 
jiei cent of the avenge normal Values over 76 therefore 
represent normal renal function from 7o to 50 are considered 
doubtful and if the follovvnng extra lenal factors can bo 
excluded values below 60 indicate impairment of rend 
function — 

1 Heirt failure (tins factor however would not by it&elf 

cause a reduction of more than 20 per cent of the 
normal clearance) 

2 bliock It diminution of jiciipheral cuculition as in 

tiauina and gistro intestinal obstniction 

3 I’le renal deviation (dehydnvtion) asm peraiateiit vomit 

mg or diairluca 

•1 Renal hick pressure as in partial obstnietion of the 
uiinary passages from calculus or enlargement of the 
prostate 

6 Reflex anuria aftci opcratioiuj or the passage of t itlieters 

\\hiiwt it tan certandy bo affiim^l that the Urei Cleit into 
Jc&t IS siipciior to most of the other tests of renal fimclion 
including the Urea Concentration Test it offers few adv antages 
over the much simpler and equally accurito specific gravity 
tests 

AV aline Ttle and Jienal Functwn — It has been obsenod 
tluvt in some forms of Brights disease the alkaline tide 
dimmIsJies or disajipcaiu Umltr siutabJe tucumstaiiccs this 
fact may be U'sod as an carh mdicatio" inm.nrruAnf. nf rf»nni 



SIGNS AND SYMPTOMS OF RENAL DISEASE 677 

tho-?o of ncnoufl {cinpcramcnt and poor development It js 
charat,tcrise(l lij the sm ill quantitj of nlbnmcn present and the 
rendiiicss ^^ith vliich this disappears with rest ft is believed 
to liavo no pathological significance and no specific treatment 
IS required Dublin’s figures suggest a tendency for such 
adolMcents to develop pulmonaij tuberculosis Claims that 
the normal albumen globulin ratio is reversed in this condition 
do not seem to liaie been substantiated 

Symplojnahc Albuminuria — ^Albuminuria is met with m a 
great variety of physiological and pathological conditions 
Thus it mvanably accompanies prolonged violent exertion, os 
in football or rowing, especially m the untramed, and innj be 
caused by cold baths and emotional stress It also frequently 
occurs with acute infections of all kinds, especially when 
pyrexia is present, and in passive congestion of the kidnejs in 
heart failure, and after convulsions, as m epilepsy 

Hmmataria. — ^Tho abnormal appearance of the red corpuscles 
in the urine Blood may appear m the urine as thp result of 
injurj or disease of any part of the unnarj tract or odjacent 
organs and in a fev diseaRc<» of other parts oi Ihc hodj The 
thief rauses of this sjTuptom maj be conveniently summarised 
us folloMs — 

1 Haimorrhage from the kidneys 

(а) Infiamraatory acute nephritis, tuberculosis, 

pyelitis 

(б) Malignant hypertension — essential hypertension 

(“ Renal Epistaxis ”) 

(c) Traumatic calculus, oxalurin, injury 
{d) Growth malignant — liypemopliroma, carcinoma, 
sarcoma 

benign — ^papilloma, angioma, and cap- 
illary naevus of pelvis 

(e) Blood Diseases purpura, scurvj', hieraophilia 
(/) Drugs turpentine, carbolic, hoxamine, lummal 
fo.) Congenital cystic Ividneyr, h>dronej)hrosis, aberrant 
renal vessels 

(/i) Embolism and infarction 

2 From tlic ureter ureteric calculus — papilloma 

T From the bladder papilloma, carcinoma, acute ojstitis, 
tubeixjulosy?, bilharzia, en^rgernent of \esical veins 
from adenoma or carcinoma of prostate, calculus, injurj 

4 From the uiethra trauma, acute urethritis, calculus 

5 Fioin diseases originating outside the unnar> organs 

extension of abscess from prostate, apiienclix, pelvis, 
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jw-is nljsco^ pvosalpmv oarciiidnia of ufcnis rcclom 
toccurn Kignioid nntl iwh 10 colon InborcnkuHnU-omlitin 
of Braall intoBtme and djrerticnlitis 
0 Contamination from other sources monsfniation 
cerMCitis Itahnitis 

Occasionally hioraatima ma^ occur nithnut dcmonstmhle 
CT^iiso and apparently without sequela, 'ihi> Ins lieen 
disiginted cssscntnl ' Iia'innttina A similar uliopathu 
h'cmatuna occasionalU occurs in finnlies 

Renal Hypertension — Since the saat majority of subjects 
witli arterial InTiertcnaion aro found to ha\o some OMdenco of 
renal disease at autopsy, the belief naturilh arose tliat di case 
of the kidneys was alnavs the cause of h\'j*ortension It is 
now known tliat lu'pcrtension often precedes the most insig 
mficant lesions m the ktdne \'8 by many years and that odh a 
%ert "Small proportion of cases of jinmnry or ‘essential’ 
MT>crten 3 ion die /rom renal disease Ilicro are, howctcr other 
cases in which disease of the kidneys either causes litTwrleasion 
or netiiates a latent hyqicrtcnsion in the predisposed Siuh 
may be regardcKl ns instances of Rena! llyTicrtension I ike 
arotTmia and adema then hsTicrtcnsion roa\ lie renal or 
evtra renal m ongm Renal hypertension lias often been pro 
ducctl o\j)cnmentaU\ b\ rnnous means all of which grcalh 
diminish the tot^l amount of actiic renal ttssue Clinic dK 
renal hy pertension has boonoltsertcdin practicalK all conditions 
in which there is prolonge<l obstruction to the How of urine 
from both kidnct's ns in bdntcm! hydroncplirtviis or enlargement 
of the prostate It also commonli occurs in the later stages of 
congenital c\a.tic disease of the kidney T?io classical example 
of renal liyTX'rtension is tliat associated w ith clironic glomerular 
ncpliritis {tide p (')") though it is not alwavs present in 
this disease The ha pertension wluch so commonh occurs m 
the cirh stages of acute glomerular nephritis is ofa trarwicnt 
nature and max Iw duo entirch to extra renal causes Howexcr 
in a small proportion of such cases the hyjicrtcnsion jxrsists 
Jong after all otJier signs of nephntis Jii\c disapjjcirtvl an I 
then max eortainlx be recanlcil ns renal m origin *1110 ol hr 
the subject at tlie time acute nephritis is contracteil tin m 
likelx IS tlie hxiwrtcnsion to pin'ist and ibis suggests tint tin 
nejtliritis aetixates a htent hxjiertcnsion in the prcsl '‘P«>'e<l 
rather than causes it directly A Hinilar re! itionsbiji i-e* ms in 
1 old in connection x\ith the lix'pertension xihicb fitHjiKnlh 
premies areompames and MMiictimes |)ersist.. after the reinl 
eomplii itions of pregnanex Two tliwries am held reganlmg 
the caiw of renal hxpertension— the meelnmeal and tie 
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clicmicil According foitho former, tlie hypertension is duo to 
tho incrc'xsed resistance to the flow of blood through the diseased 
thickened and narroned vessefs of tho kidnej The chemical 
theory postulates that owing to disease of the 1 idnoy pressor 
substances are present in excess in tho blood The work of 
Goldblatt and others uho expcnmentally constricted the renal 
arteries in animals now makes it almost certain that both 
factors play an essential part and that renal liypertension 
lesults from the eccretion into the blood of pressor substances 
elaborated bj a kidnej in which the blood flou has been 
dimimslied bj iscliaimja It 13 ciistomarj and still useful to 
regard renal hypertension .as a compensatory mechamsm 
brought into play to mamtam glomerular filtration as the 
number of glomeruli is diminished by injury or disease 

Retinitis — Retinitis may occur m any form of chrome 
degeneration of the kidnej which causes or is associated 
With marl ed lij^iertonsion In the absence of 
retmal lesions are rare m renal disease Albuminuric retinitis 
or os jfc IS now generally termed hfperle>^s^te nenro rehnc^pafhj 
IS essentially a complication of rotmal arteriolar scleiosis 
which m turn la believed by many to result from jirolonged 
arterial spasm Although the pathological basis of albuminuric 
lenal retinitis is an arteriolar sclerosis the oplithalmoscopic 
picture IS distinct from that of a primary arteriosclerotic 
retinitis Renal retimtis is chiefly characterised by tedema 
of the retina papiHcedema and cotton wool patches whereas 
in arteriosclerotic retinitis (retinopathy) the vascular changes 
predominate mainly in the form of deflection of the veins at 
the arte;io venous crossings irregularities in. cahbre narrow 
mg of the arteries and retinal lijemoixhages It is distinguished 
fiom renal retimtis by the comparative absence of exudates 
winch when present are small and appear as powdery white 
glistening discrete points without any suggestion of wooUi 
ness Arteriosclerotic retinitis is moreover unilateral in over 
jO |>er cent of oases The prognosis m eitlier form is bad Life 
IS nsinflj not prolonged more t/iaii two years after the appear 
ance of arteriosclerotic retimtis and rarely more than a few 
months in cases of renal retinitis There are however 
exceptions in both instances and renal retimtis may even 
rosnK e 
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Dropsy though still a prominent symptom in many of the 
pnncijjal forms of Bnghte disease does not dommato the 
chmeal picture m civilised communities to the extent that it 
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did at t!ie time Rnglil wm*o Ini pnpcn? It fiill 

Iiowever, a prominent fcatun,' jn mphntis occurring in under 
iiounaliod races From this it nia\ be inferred tJiat whalc\cr 
the precise pathogenesis of oedema in nephritis its development 
13 favoured bj on underlying state of msinutntion and ail that 
that mav imply (Edema in Bnght’o clisca.>emav lie c-onsidere<i 
under three headings — cardiac nephritic and nephrotic, and 
Its treatment is distusscd in the appropriate sections [q r ) 

Cardiac (Edema. — Cardne cedema is of frequent occurrence 
m those forms of Bnght’s disease charactensed hr arterial 
hypertension, i < , in pnman pranalar kidncv and in chronic 
glomerular nephritis Heart failure in these conditions is a 
common event and is frequently the immediate caii*e of death 
In some cases of acute nephritis the heart gives wav in face 
of a sudden mcreas^ of blo^ pressure, and a cardiac a?dema u 
supenmposed upon a nephritic oedema Cardiac cedema mav 
gencrallj be recognised bv accompanv mg signs of back pressure 
such as d 3 'Bpncea, cvanosis, and enlaigenicnt of the Iive^, and 
b\ the appearance of adema m the dependent parts Clhriliae 
mdexna is essentially due to increase in the capillarv blood 
prCbSoro but the deficient circulation al^o injures the capillarv 
wall os shown bv the moderate increase in the protein content 
of Uio cedema fluid, nhicli is generally about 0 5 per cert 
Estimation of the blood cholesterol is somctuncs of value in 
differentiating between a cardiac and a nephrotic oedema 
An increase in tlie blood cholesterol (above about 220 ingm 
per 100 c c ) is suggestive of (he httcr 

Nephritic (Edema. — Nephritic oedema is not pnraanlv due 
to circulatory embarrassnicnt and is less influenced bj grivitv 
Posture therefore plays onlv a secondarj part in its distnbiition 
Nephntic cedema tjpicallv begins in the face, though later it 
mav extend to the whole bodj In manj instances, however, 
in ambulatory cases, flcdema is Crst noticed in the feet or ankles 
The came of nephritic redema is bcheved to 1« an increnscd 
perraeabihtv of the capillanes throughout the bodv, which 
permits the escape of water and proteins into the ttssuc sfwces. 
Tlie protein content of the cedema fluid is therefore high, 
genei^Iv over I 0 per cent 

Nephrobc (Edema. — Nepluotic cedema docs not differ from 
nc}>hnt\o oedema in its cUmcal charactenstica or dustnbution 
It L3 due to diminished colloid osmotic pressure of the pla^'ina 
j)rt)tein« nH«c<I inainlv b^ ecintimicfi lovs of proteins into tlie 
unne The protein content of the oMlenia fluid i-- low and 
pcnerallv under 0 1 per cent It is met with in neplim-^H the 
nephrotic stage of gloriKruIar nephntis and in nmvloid dw»«P 
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of tho KiUnoj It nlso occur*, from thimnution of the ph':mn 
proteins from extra renal in«'*cs, * e , vritlioiit loss of protein 
m tho unne, as from mnlnutntion in hunger coilcma, nnd in 
tho gross nscitcs of ciriliasjs of thelixer, in nhicli higo 
of protein are ^\lthdra^v'n from tlio Wood It will be noted that 
of the tlwe fonns of oedema commonly met nith in cases of 
renal disease, two, namelj cardiac ind nephritic oDdenn, arc 
entirely extra renal jn origin Onlv one nephrotic oedema, is 
taused chiefly by renal disease ^Uesc three types of oedema 
liny occui singly oi combmeol so that the pithogcnesis of the 
a'deniiv m inan\ cases of renal disease is often exceedingly 
complex 


UR/EiVtlA 

The term urcemia was originally used to describe the 
symptom complex, w-luch was bebeved to result from tho 
intoxication of blood imperfectly purified by the hidneys , in 
other words, poisoning with unne At one time or another 
praotioally all the signs and symptoms of Bright’s disease havo, 
been included under this term With more precise knowledge 
of the nature of renal function, and with evidence that none of 
the known urinary constituents, either alone or together, is 
directly capable of reproducing any of the chmcal manifestations 
of Ro called uricmia, the term is now re<stncted to that group 
of symptoms which directly and invariably accompany renal 
insufficiency This clinical picture constitutes true ura-ma 
Those numerous symptoms which may also accompany renal 
insufficiency, but which can also occuf without it, arc now 
classified as false or extra-renal vroemia True ur®mia may be 
defined as the symptom complex accompanying retention of 
urinary constituents in the oiganism as a result of defecti\c 
renal function It will bo observed that true ur®mia cannot 
occur with normal renal function, whereas pseudo or 
extra renal urromia can and does occur with perfectly normal 
renal function Both true and false ur®inia frequently occur 
together 

True TTrmmia. — The symptoms of true uramia are best 
seen when mechanical obstruction to tlio flow of unne is present, 
and in prolonged anuna They are — 

1 Mental and physical fatigue, weakness, drowsiness, and 
dullness which suggests narcosis The physical fatigue 
may be extreme, quite intolerable nnd may dominate 
the whole chmcal picture 
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2 Excitation phenomena mvotuntarj coarse mnscnhr 

contractions espccialK of extensor groups mcrenscrl 
tendon and skin reflexes contraction of the pupils 
deep breathing and hiccoughs 

3 Rapid loss of weight and emaciation 

4 AJimentan disturbances such as anorexia lomitmg and 

diarrhcea 

> Tendency to inflammation and necrosis fiharnigitis, 
larjTigitis stomatitis gastritis enteritis necrotic iilcors 
of the mouth stomach intestine^ nnd colon and oficn 
pericarditis 

0 Uriiian smell in the breath 

7 Subnormal temperature 

8 Cardiac uregnlanties—usuallv dropped beats sometimes 

preceding sudden death 

Asthenia is the most constant sjonptom It is important to 
realise that sexero headache and convulsions are not a fcatmv 
of true ur®mia but of an accompaojing pseudo uraxmia 

Pseudo- or Extra-renal Urcemia — llus is divided into two 
group* Acute or Eclamptic Pseudo ummia nhich is met wth 
In acute and subcliromo glomerulo nephritis and most t\picaIU 
in eclampsia of pregnancy nnd Clironic or IIxTicrteiHivo 
Pseudo unemia (U>'pertensive enccphnlopatlix ) of ]rimar\ or 
secondare hj'pertension 

Eclamptic Urccmia — ^TIio chief manifestations are those of 
increased mtracramal preosure both localised and generalised 
Headache amaurosis vomiting bradycardia papillcedcrai and 
choked (bsc Diminished abdominal and tendon refit xes and 
an extensor Babinski ar^ not uncommon Drowsiness nmi 
increase to coma with stertor or may pass into a sents of 
convulsions The convulsions arc identical with thovi seen iri 
epilepsy and may be generalised or unilateral 'Maniacal 
excitement may replace or accompany the conaoilsioas The 
whole syndrome is due to cerebral tedema jierhapn with dis 
turbances of the cerebral circulation 

Ilyperienmc Pseudo uramia — In its mayor form this aanety 
of p eutfo uremia again sima/a^es eprArpix x cry cAisc^t 
sisting of a prodromal stage followed b> tonic anti clonic 
convulsions and coma The most usual jirodromal symptoms 
are npathx restlessness headache anorexia vomiting an I 
oliguna and sometimes localised parawthcsi'c TIio 1 lootl 
pressure usualh rises during tius stage In man\ cases the 
convulsions occair as a holt from the blue The attual con 
anilsions are indistinguishable from those of idiopathic ej tlejs\ 

In addition to these pureh cerebral symptoms paroxx'amal 
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d 3 ' 8 pii(Ea, Clieyno Stokes respiration, and retinal arterioseleroyis 
arc also found The parov^smal djspiuea is of tuo tjpes 
(a) cardiac aathina wluch tends to result in pulmonary cedema, 
and (6) bulbar asthma, periodic or Cheyne-Stokes respiration 
It cannot be too strongly emphasised that there la no direct 
correlation between retention of unnary constituents and 
pseudo uraimia, both vaneties of wluch may and do frequently 
occur with perfeotlj normal renal function 

Treatment of Ursemia — Since true uraraia results from lo^s 
of concentrating ability and no means of improving this directh 
(except in cases of urmaiy obstruction) are known treatment 
consists essentially m ensuring as far as is possible that the total 
quantity of waste products excreted by the kidnej over a 
given penod is correspondingly increased This is achieved 
firstly by increasmg the volume of the unne and secondly by 
dumniahing the quantity of waste products to bo ehminated— 
that 13, by hmiting the diet Treatment should be controlled 
throughout by estimation of the blood urea every few day** 
Diuresis is promoted by increasing the total fluid consumption 
to 3, 4, or more pints per twenty four liours If this does 
not Buffieo, the low protein and salt diet recommended on page 
fiOO should be given in addition Diaphoresis, purgation, and 
other measures for the extra renal ebmmation of water and 
waste products should bo definitely avoided The treatment 
of pseudo ur-unna as met mth m Bnght’s disease is'considcrcd 
on page fiOl 


BRIGHT’S DISEASE 

In 1827 Dr Richard Bright of Guys Hospital pomted out 
that coagulahle urme and dropsy were often associated with 
disease of the ludneys Thereafter such conditions were known 
aa Bnght’s Disease It later became apparent that many 
different pathological states were included under tlus heading 
which, however, it is convenient to retain os a comprehensive 
term to mohrde aan sKpptfra&re nrns? dr^eiSg&? 

Despite repeated attempts no completeH satisfactory 
classification of the various forms of Brights disease has yet 
been evolved A simple and practical scheme is to divide 
them into tlireo mam groups as follows — 

(1) Nephritis 

(2) Nephrosis 

(3) Primary Nephrosclerosis 

Nephritis (Sym Acute and Chronic Diffuse Glomenilar, 
or Glomerulo tubular Nephntw, Acute and Chronic Ncphntis) 
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maj be defined as a “ bilalenl non snppuntivo mfiammiton 
di^ieasc of tbe kidnej'? (Osier), and occurs in four forms — 

(a) Diffuse glomendo nephritis (acute and chrome) 

(t) Eocal non-embohe glomendo neplmtis 
(c) Focal erabobc gloraerulo nepliritis 
(rf) Acute interstitial *' nephntis ” 


DIFFUSE GL031ERUL0 NEPHRITIS 

Diffuse glomerulo nephntis, as its name partly impbcs, 
Ls a diffuse bilateral non suppurative inflammation of the 
kidneys In its moat tj^ical (tliough not moat frequent) and 
complete form it la characterised by three stages Acute, 
iSnbacutc, and Chrome Jfany eases clear up entirely after 
the acute stage becomes, arrested, whilst m others the acute 
stage 13 so mild that it mai never have been recognised, the 
case presenting itself for the first time with well marked signs 
and symptoms of the chronic stage commonly known as 
Cliromc (Glomerular) Nephntis So indefinite nm\ be the 
connection between the acute and chrome stages, and so 
"different their svmptomatologj and clinical course, that for 
long the^ Mere regarded as distinct diseases, and even now it is 
more convenient to desenbe them under the sejiarite headings 
of Acute and Cliromo Glomerulo neplmtis 


ACUTE GLOMERULONEPHRITIS 
{ACUTE NEPHRITIS) 

This form of neplintis probabh always results from a 
previous infection el^where m the body, though cold and 
exposure arc devitabsmg and therefore predisposing causes 
It IS tlie variety of nephritis which waa known during tbe war 
of 1014 18 as trencli neplintis In some 80 per cent of n«cs ni 
oivQians it follows a streptococcal infection of the tonsils or 
other parts of the upper respiratorj tract , its mcidence is 
therefore greatest m cl^dhood at which period such infectioas 
arc rife In former times scarlet fever was the most common 
cause of acute neplintis, but of recent jears the incidence 
and severity of this disease lias much din^islied, and it now 
accounts for onl^ a vera small proportion of the tbtal number 
of cases of acute nejiUntis Other infections, such ns p 3 oderin la, 
pneumoma, infected woimda, malaria, and influenza, are 
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occasional causes of acute ncpluntis In view of the importance 
of streptococcal infections m its sctiologj it is curiously larc 
iti erjsipolas Acute nopltfitis (diffuse fonii) also somotunes 
accompanies rheumatic fe\er purpura and subacute bacteimJ 
endocarditis 

Age Intxd(mce — ^Tho age incidence of acute noplfritis is 
that of tho primar\ infection and as soro tliroats and otlier 
infections of tho upper respiratory tiact are the most 
frequent causes most cises occur m childhood and early 
adolescence 

Sex Incidence — ^At all ages acute nephritis is mojo common 
in males rougldy in tho proportion of tlireo to two and this is 
attributed to tho greater likcliliood of cvposuie There is 
eiidonco that of recent years this disparity in tho sex 
distribution is becoming less marked 

ramtlial Incidence ■ — Acute nopliritis occurring in several 
Inemhcra of a family either simultaneously or at inters als lu 
not very uncommon but it is doubtful ho^s far this is comudenee 
and how far it is duo to a fanuhal predisposition 

Ljndemtcs — Lpidcimcs of acute nephritis aero obsoiacd 
durmg the American Uiil War the Great Wai tljo influonzo 
epidomi 9 of 1020 and post scarlatinal glomcrulo nopliritis is 
more common in some years than in others 

Exposure and Chill — Exposure and chill csiieciall v associated 
Mith a netting haie long been regarded as important causes 
of acute neplmtis There is httlo doubt that they act as 
predisposing causes of infection and in this manner giao nse 
to acute ncpliritis 

Morbid Anatomy — Tho kidney's are usually normal in size 
or large soft congested and drip blood— tho blood dripping 
1 idnej Tlic capsule strips easily On section there is good 
diffcroritiation hetuecn cortex and medulla and tho glomeruli 
maj stand out as pale greyish oi dark led points il/tcro 
scoincalbj tho initial lesion is an endocapiharitis of the c ipilJary 
loops of tho glomeruh u Inch are suollen occluded and enipt^ 
oi hlood is ioHloncd hy vS kbc' ejxdr'tbrjm.oj 

of tho loops and the appearance of numerous poljnuclcir 
Iciiroc} tes witlun the glomerulus and tlio whole tuft becomes 
cnlirged Iho ualls of tho glomerular loops undergo hj ilino 
dtgcneiatioii individual loops often fusing Albununoiis 
OMulato and red colls escape into tho capsnlii space It is 
imiiortanb to note that all oi almost all of the glomemh are 
involved The colls of the tubules in this sta^^o often show 
httlo <Ji»iigo or slight doudy Bwelliug oi fitty deotncrihon 
Iho lumen of tho tubules maj contain blood albumen and 
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casts The artenes also often show httle cliange at first 
though later a necrotismg artenolitis of the afferent arterioles 
and thrombo'sis may sometimes he found In cases which do 
not re&ohe, thickenmg and hyaUmsation of the glomerular 
loops occur after a few weeks or months and the capsular 
epithehum proliferates, formmg the characteristic “ epithelial 
crescents ” It will be observed that the fundamental lesion 
in the Indnejs m acute nephritis is a diffuse endocapillantis 
I c It is primarily a disease of the vascular sj-^tem 

Pathogenesis — ^The renal lesions m acute nephntis arc not 
duo to the presence of the infecting organism m the kidnevs, 
for thev are rareh found there but to the mjur\ set up b} 
circuHting toxins This injury, liowe\er is not a direct one due 
to bictenil to\uis for nephntis doc* not gencriUy until 
fromc time after the initial infection and more often thin not 
diinng conaale^cence, i e„ long after the concentration of tirtu 
1 iting bactenal toxins has diminished This latent inteia al is of 
ninth importance in a consideration of the pathogenesis of the 
disca^ In analog! mth the latent interval m senim sickness, 
and because of other evidence both cluueal and experimental 
It lb thought that tlie renal legions are due to a li}-per-en«itivc 
state developed dunng the acquisition of immunity For 
example acute diffuse glomerulo nephntis frequentlv occurs 
in the cou^ of subacute bactenal endocarditis not dunng 
the active septicaemic stage, but later diinng a bactena free 
stage This constitutes the “ allergic ” theory of the patho 
genesis of acute nephntis Another theory is that acute 
nephntis is but the local mamfestation of a generalised capillary 
disease This is supported by the fact that mdema frequently 
occurs 60 eirlv and may precede the albummuna, and that 
the high protem content of the oedema fluid suggests mjun 
and increased permeabihty of the capiUanes aU over the 
bod\ Finally microscopical exammation of the capiUanes 
of the nail in acute nephntis has shown tortuositi and 
tluckenmg of these vessels Volhard mterprets the iscliremw 
of the afferent glomerular capiUanes m the early stages of 
acute nepliritis as evidence of local vascular spasm, and regirtL. 
the hypertension, narrowing of the retinal vessels, and pallor 
of the skin as evidence of a generalised i oscular spami 
(Volhard s Angio Spastic Theon ) HyTiertension, however, is 
not inianably present, nor arc the capillary loops always 
loinpletely de\ oul of blood The view now nio-tly held is tint 
the cbnricton>tic changes in the kidney and in the artenolcs 
throughout the both in acute diffu'-e glomcnilo ncplmtia 
represent the reaction of the<e tibsues to the overproduction 
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of immune bodies uluch constitute the noxious ugtnts or 
“ toxins ” concerned 

Chmcal Picture. — ^The chracal picture and course nro 
cxtremelj \ aned The urmary changes, cardio vascular signs, 
or cedeina, may dominate the picture, alone or in any comhma- 
tion, cither tlirougliout or at ditferent stages of the disease 
Tlio signs and symptoms of the primary infection may also 
coincide at the outset and Way predominate The course, 
too, IS varied and may be rapid or slow The onset lilcewiso 
maj he sudden or insidious Fulminating cases also occur 
Often there is a latent interval between the pnmarj infection 
and the appearance of signs and symptoms of nephritis 
Hiematnria and oedema arc usually the first chmcal signs, but 
either may occur alone or precede the other by some days 
Puffmess of the cyohds m the morning is a common initial 
symptom and is often followed bj swelhng of the feet, legs, 
and external genitalia m the course of a few days The unne 
inaj bo bloodj and scantj and there may be frequencj , urgenoj , 
and lumbar pain or aching Vomiting and abdominal pain 
with liigh temperature are common m chihlren and occasionally 
in them the attack begins with acute cerebral symptoms, such 
as headache and contulsions In some instances the onset is 
insidious there is no obvious hsematuna but some swelling of 
the ankles is noticed, perhaps after a walk, which later increases 
and spreads to other parts of the body In more severe cases 
the cedema becomes generalised and involves the serous cavities, 
the lungs, alimentary canal, causmg vomiting and diarrhoea, 
and the brain, resulting m the acute cerebral phenomena known 
ns “ eclamptic ” uraemia Urinary abnonnalities, pcrliajis 
disco\crcd on routine examination, may constitute the whole 
])icturo, but usually frank hccmaturia occurs at tlie outset and 
then diminishes in quantity, the urine assummg a smokj tint 
and finally becoming normal m appearance Red blood cells, 
however, persist on microscopical examination for weeks or 
moiitlis after tlie urine appears normal to the naked eje 
Albuminuria is constantly present throughout the cotuse of the 
(hseisc, and vanes considerably in quantity, which, however, is 
only roughly proportional to the eeveritj of the condition 
TJio volume of urine is always diminislied at tlic outset and 
maj only amount to a few ounces in the twenty four hours 
Tins ohguna is, liovvever, chiefly extra renal in origin and the 
spccifio giavitj*^ 13 usually high A low volume, with a low 
specific gravity , means sev ere impairment of renal function and 
the prognosis is grave Complete anuna at the onset, and 
continued for more than three or four days, is of bad omen, 
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though it docs not neccsbinh indicate a fatil i-»3uc In the 
earlj stages the unne b. ncarK alna \'3 ven ucid and dmimishins 
nciditj indicates a comrnencuig diuresis and is a fa%ouraWe 
sign Casts of ah imds including blood and cpithclnl cast*> 
arc present in the earh stagis Thov \ar\ con^idembh m 
numlior from time to time, and if mucli blood is prc««*nt ililigcnt 
poarch ma\ be required to find them In the majonta of casu 
the blood jircssuro la increa'^cd at least in the earh stagi-a 
In mild cases howeicr there ma\ be no hapcrtension \s a 
rule the blood jiressurc becomes normal in the course of two or 
three aceks and before the other mamfcstations of the disca&t 
have disappeared It is not siifficientlv rcaliawl that Iht 
heart IS almost invanahh affected even in mild cases Alotlcni 
nietho<ls show enlargement of the heart in the earliest stagt-s 
due ivirth to acute left Tcnlnenlar dilatation and slight 
h\ droptriaardium Left \cntncular h\j)crtroph3 ma\ oppear 
in from four to five vvccka Brodveartha sometimes develops 
In other caocs mdd mjocanlial insufTieiencv w shown hx 
tachjcardia palpitations dvbpmea and iiubilitv to ho on tlto 
left side Death from sudden heart failure egj)ccialh m children 
18 not c\cecdinglv rare and max be quite uuexpccter! In other 
cases there u a rapid failure following a convailsion or atta k 
of xomiting with acute ptUmonan cetlcma, evanosa anl 
orthopneea Hvjicrtcnsivc enccphalopathv max develoji at 
anx stige dunng which the blooil pressure is elcratcrl Ihwch 
it IS rare at the onset ConxulvtoiLS are less common now thxn 
fonnerlx xvhen copious fluids xvere gixcn and death m a single 
attack IS verx rare Tlio prognosis when eonxuLixc attacLn 
trt rci>citcd at phort intervals is grave Ketoxerv from a mvl** 
att lek of convulsion'' t iK-aallx «t the ontret hovvexer i-tniti 
followed bv iineTpcctcrl improxement in tlio further course of 
the discapo I’enal function is often quite normal even in 
PCX ere cases with gross ceilemn and marked hx jiertcnsion 
Death from true urmiia ls a mro event in tlic earh ptnpca 
nn«l gcncrallv renal function does not become scnoiLslv imiwiml 
until the case enters the sub chronic or chronic Ktages Tie 
nitrogrn retention which is so often foumi in th'* ctrlv 
ptagi*s ts chieflv e\tra renal m < ngin and eslinuitiora of 
the blo<Hl urea at tins stage nro of httio value The lli'J'l 
count IS genemllv normal and despite the p.dIor, anxtina is 
rirc in the carlv stages frank retimlu* w rire but some i ar 
rowing of the rctmil vi*s.cls, and small retinal iLamorrhagM 
arc not uncommon During the fonnation of (edema tlie skin 
mav Ik unusuallv drv 

Diagnosis —T ho onlv conditions hkclv to cau»c diflicultv m 
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diagnosis aro an aouto exacerbation of a chronic nephritis, 
focaf nephntis, and subacute bacterial endocarditis Gross 
■enlargement of the hoait m the absence of symptoms of heart 
failure suggests an acute exacerbation of an underlying chronic 
nephntis (Edema, hypertension, or impairment of renal 
function, are mcomistent xiith a diagnosis of cither focal 
nephritis or the glomerular embobsatjon of subacute bactenal 
endocarditis 

Coarse and Prognosis — Some 60 per cent of all cases 
recover completely in the course of a fei\ weeks or montLs 
the majontj m bi\ to eight weeks from the onset The longer 
recovery is delajed the less likely is it to be complete though 
even after five or ten years, with jieraistent but mild urmary 
signs eventual recovery is not very uncommon Some 40 
per cent do not recoxcr withm two or three months of the 
on^ot, about 12 per cent passing into the stage Ivnoivn as 
chronic glomerulo nephritis 11 per cent progress to a form of 
chrome noplintis with azotiemia but without hypertension, 
sometimes referred to as ‘ aplastic Bright s disease ’ , 10 per 
cent develop persistent hypertension mthout other signs of 
renal disease and ^ per cent continue to pass large quantities 
of albumen in the urine indefinitely without other signs of 
nephntis, a condition known as leaky kidney ’ Death during 
the acute stage is rare, and occurs in less than 5 per cent of cases 
Tho tendency to chromcity is greater m the nephntis follow mg 
tonsillitis and other infections than in post scarlatinal nephritis 
Acute nephntis developing after tho active stage of subacute 
bacterial endocarditis generally becomes chrome In all 
cases of icute nephritis ovtreiuo oliguria is dangerous and 
anuiia pcisisting for more than four days is often fatal 
Acute myocardial failure mth pulmonary rodema is tho most 
common causo of death, ond pneumonia and hypertensive 
encephalopathy aie tho next most common Single con 
vulsiona at the outset do not render tho prognosis worse but 
frequently repeated conxulsions are often fatal The amount 
, of cpdraoa hinmatuna or aJbiunmurnv bear no relation to tho 
immediate or ultimate prognosis , mdeed, it may be said that, 
especially in children the more bloody the urine the better the 
outlook Tlie cliances of complete recovery, however are 
inversely pioportional to the length of time required for vnj 
one of these symptoms to abate This is particularly true with 
regard to hj'pertension, though, of course, hypertension may bo 
entirely absent m some cases which die from ursemii Iruo 
uicmia howoier is a coraparatiielj rare causo of deatli tii 
acute noplintis 
V 
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Treatment of Acute Diffuse GLOMERULO*VEriniiTis 

Prophylaxis. — Despite the frequency mth mIucIi ncute 
nephntis foUoivs streptococcal tonsillitis, its incidence i* as 
high m those who have previously had their tonsiLs rcnioied 
as m those m whom this operation has not been performed 
It IS evidently impossible to remove completely the source 
of sepsis which embraces the whole of the l^Tnphntic ring 
Tonsillectomy, therefore, is useless as a prophylactic measure 
Neither is there evidence that the early use of anti scarlatinal 
serum, m cases of scarlet fei er, reduces the incidence of post- 
Bcnrlatmal nephritis The only measures known to dinunnh 
the incidence of post scarlatmal nephritis arc prolonged confine 
ment to bed, combined with the admmwtrition of sufiicicnt 
alkali b 3 mouth (Pot Cit and Sod Bic m equal parts) to 
render the urine persistently as alkaUno as, or a little more 
alkaline tlian, the blood, t e , pH^greater tlian 7 4 It is 
possible that similar measures applied to patients with ton 
sillitis would result also m dunmishing the incidence of poal 
tonsiUitio nephntis, but, unfortunately, tlm is not alaaj? 
practicable Sulphonamide therapy has not ns yet been proved 
to dimmish the incidence of acute nephntis ns a cornpluation 
of ncute infections 

General Management — Stncl confinement to bod is mqicn 
tive m the earlier stages Avoidance of chill is important and 
flannel garments only should be worn The fluid intake and 
unnary’ volume should bo accurately measuretl and reconlc<i 
every twenty four hours, together with on estimation of the 
specific gravity of a sample of the twenty four hours’ urine 
Methods of producing profuse sweating, such as hot nir bitlis 
hot packs, and the injection of pilocarpine, arc be&t axoideil 
No purges of any land should ever bo given Regular action 
of the bowels should be maintained by simple Iubncaiit> such 
tth liquid paraffin or soap nnd water enenmta 

Dietary. — ^In early and 8c\ere cnies absolute stwation, 
as recommended for some years by Volhard, i c , no flmck 
and no solitls, should be enforced for three or four da\'^ 
Experience has shown that patients suffer surpnsingh hUlc 
discomfort under this drastic treatment if a little orange juice 
be given to moisten the mouth In less severe cases lialf ft gl'Vs’’ 
of lemonade with added glucose is given thrice daily, and half 
an orange night and morning A^r the first three da^’s this 
IS increased to a pint of lemonade or oruipe juicc p^r i/ion, 
with added gluco-'S nnd some cooked fruit Thereafter the 
fluid intake is regulated to correspond with the prcMous 
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ttrent} four hour rolumo of urmc, and sohds are given as 
follows — 

Early niorjung — ^sweetened drmk 

Breakfast — fruit, cooked or raw 

Lunch — potatoes with fresh butter, compote of fruit 

4 0 p i\i — fruit, cooked or raw 

Emner — same as Iqnch 

This diet IS a considerable aid to lessening hypertension, tedenia, 
albuminuria, and especially fueraaturia It is an adequate 
maintenance diet, albeit dull, for a patient confined to bed and 
should be continued if possible until any or nil of the afore 
mentioned symptoms have abated and shon no further daily 
impro\ ement Thereafter the diet should gradually be increased 
by the addition of substances having the lowest sodium 
content — eggs, boiled fish chicken, etc It will be noted tli it 
neither milk nor bread are included in this diet Return to a 
full diet must depend on the patient s subsequent progress, 
but should not be unduly delaye<l 

Drugs — ^No diuretics of any kind should over bo used in 
the early stages of acute nephritis, though potassium citrate, 
in doses suiricient to render the mine persistentlj alkahno, is a 
\ aluable aid to rcco\ cr^ if used at the right tune It should 
never be given in the presence of macroscopic hamatufia, but 
should be exhibited as soon os the urine becomes firee from 
blood to the naked eye 

Surgical Treatment. — ^Decapsulation is BomctimcB practised 
for persistent anuria There is no satisfactory eaidenco that 
it does good and the operation is nghtlj falling into disuse 
A more rational procedure is to block the lumbo sacral nerve 
roots bj means of spinal nnaisthesia Generally, httlo can 
bo done in tJiia stage, but the intravenous injection of 
hypertonic solutions (30 c c of 30 per cent NaCl or 30 c c of 
50 per cent glucose) may bo tned, m addition, of course, to 
local measures such as hot poultices over the loins Ton 
silloclomj should never be earned out during the earlj stages 
of acute nephritis, and rarel> even later with the object of 
improving the renal condition or pieaenting relapses or pro 
gression to the chrome stage The results of tonsilJcctomj, 
on the subsequent course of acute nepliritis are definitelj 
disappointing Operations designed to relieve sinus infections 
are also gcncralh of httlo benefit to the renal condition 

Treatment o! Special Symptoms — ^Tlie blood pressure should 
be taken at least thrice weekly in all eases, ow mg to the danger 
of compaiativolj sudden cardiac failure Should this seem 
imminont, immediate >ciie$cction should bo piactised The 
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montlLs others do not Thcj piss tlirougli various st'xges 
referred to hj clinicians as subacute B\ib chronic or chVonic 
glomcmlo neplmtis and bj patliologists as large vhite kKlnc\, 
and small white secondarj contracted or granular kidnej 
Confusirn uas ineaitahlc and long obscured the simple issue 
that these were merely dilTcrent stages in a single pathological 
process and not distinct \nncties of Brights disease Tlie 
terminal stage in nJudi the essential renal elements are maiiili 
replaced hy fibrous tissue was also confused with and included 
under the term clironio interstitial nejilintis now onl^ applied 
to the kidncj of essential Uj'pcrtension (primary granular 
kulnej or small red lidnoj) Confusion nas made norsc 
because in many cases a protracted stage was reached in wluch 
gross adema dominated the picture to such an extent that on 
clinical grounds true nephrosis « as ciracfcK simulated In the 
absence of any clear Iiistorj of a preceding acute nepliritis 
and knowledge of what the outcome would be such cases were 
cither described as chronic nephrosis or its synonym cltronic 
parenchymatous neplmtis Iho terms subacute and sub 
olironic have been used incliscnmmatelj to describe anj case 
of acute nephritis whatever the signs m wluch the course was 
so prolonged that oientusl recovery Beemed unJikoJ^ It is 
now known however that not a few patients recover com 
pletely, even though abnormalities persist m the urine for 
several 5 ears It would seem more logical therefore to regard 
such cases as examples of umesolved acute nepliritis until 
complete recover\ tal os place or signs and sjanptoms develop 
sncli as persistent hjportension or azotaemia which are luiown 
never 01 nrelv to roraifc In the former event tlie term 
(lironic nephritis raav propeiU he used it being bv common 
consent onh employed to describe a progressive and ultimaleh 
fatal condition It is tiue that a largo niunhor of patients 
present themselves for the first time with unmistakable s gns 
of clironic glomonilo nephnlis in whom there is no luston 
of any previous attack of acute nepluritis nor of having passed 
through tlie intermediate stages which typjcall3 precede the 
development of the final stage here described as cluomc 
glomerulo nephritis It is known however that acute 
nephntis qmte commonlv occurs m or follows many infections 
m a form so mild that it can only be discovered by careful 
routine exammation -of the urme and tlus is seldom done 
It IS also laiown that m some of these mild cases there is a 
latent interval ( latent stage of acute nephntis) of many 
joars in which the usual mamfestations of irogressuc icnal 
disease arc apparently absent and jet ultimately the complete 
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picture of clironic glomenilo noplmtis develops m a manner 
BO lasidious tliafc its origin cannot be determined Tlio present 
daj view is tliat acute glomerulo nejiliritis eitlier clears up 
altogether or de\elops mto chronic glomerulo noplmtis ami 
that the latter is the onlj form of Bright’s disease to which the 
term chrome nephntts can stnctlj bo applied 

Sltiology and Occurrence. — ^ITie causes of chrome glomerulo 
nephritis are those of acute glomerulo neplintis from ailucli it 
arises The factors determining uluch cases become cliromc 
are unkno^vn Chrome nephritis would seem to bo more hkch 
to follow tonsillitis than scarlet feaer Acute cases, witli an 
insidious onset without a defimte preceding mfection, and tliossC 
cliicnj characterised by oedema without gross hTinaturia b«, 
an mitial sjTuptom are also more hablo to become chrome 
Alacroscopic hamaturia persisting undimmishcd for more tlian 
about si\ weeks is also a bad prognostic sign with regard to 
chromcity On the other liand, the tendency to become chronic 
13 not related to the seventv of the acute attack The age at 
the onset of the acute attack, however, docs exert an influence 
on the Inhilitj to chromcitj, which is more marketl ui older 
subjects, except m the aged, when the acute disease is said to 
run a particularly benign course Clironio nephritis occurs at 
all ages, but chieflj m ear!> life, and under tiurty five ^cire 
of age It IS more prevalent m the male sex, as is the acute 
disease 

Pathological Anatomy — Macroscopicallj , the kidnej's in 
clironio glomerulo nephritis fall mto two groups, tho large and 
the small kidneys The former are found m the first few monllis 
or years of the disease and arc known as the “large white 
kidney ’’ tho latter is tho final stage in wluch mnch of the 
renal tissue is replaced by fibrous tissue which contracts and 
the whole organ slmnks and becomes smaller than normal 
Intermediate forms arc numerous Tho large white kidnev, 
corresponding to what wos formerlj called by chmcians cliromc 
nephrosis or later subacute nephritis, is a large pale ladnc^, 
soft and often congested The capsule strips casiU, and on 
section the cortex is wide and diflerentiation from the medulla 
is well marked Tho cut surface is pale and greasa and 
flecked with xellow areas of pseudo fatt> or lipoid degeneration 
(so-called mvehn kidncj) Tim small granular kidnev (sinall 
w lute kidnev , secondarv contracted kidney ), on the other liaiid, 
IS liartl and granular, with thickened capsule which does imt 
strip readilj The granulations are fine and of a pale vellowwh 
colour, wluch contrasts with the darker coloured slininken areas 
surrounding them On section the cortex is narrow and 
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irregular, and large areas of 6brosis and lipoid degeneration 
occur Demarcation from the medulla is poor The vessels are 
niarkedK thickened There Js on increase of the peripelvic fat 

Microscopic Appearances — In the earher stages, that of the 
“ large white kidney,” the glomeruh are enlarged from pro 
liferation of the capillary and capsular epithehum which takes 
the form of the so called epithelial crescents Tahr describes 
tuo groups one in which tfie main glomerular changes are 
intra-capiUary, j>i/m capillary nephnttSy and the other in which 
capsular proliferation is the more prominent, extra-capillary 
nephritis The latter is considered to run a shorter course 
Manj of tlie glomeruh undergo hj ahno degeneration , and 
the capsular epithehum becomes replaced bj fibrous tissue 
The tubules undergo hyaline fatty and hpoid degeneration 
the tubular epithehum desquamates and the tubules atrophjf 
and collapse Attempts at tubular regeneration are also found 
together with areas of dilated tubules serving hypertrophied 
glomeruh There is marked proliferation of the interstitial 
connective tissue Arteriolar lesions are prominent and consist 
of necrotismg artenohtis, obbterative endarteritis, medial 
hypertrophy, and arteriolosclcroais The medial hypertrophy 
serves to distinguish chronic glomerulo nephritis from pnmary 
granular kidney, m which the initial vascular lesion is on 
mtimal hyperplasia In the later stages (secondary contracted 
kidney) the histological picture is an advanced stage of that 
just desenbed, m which hyalinisation and fibrosis of glomeruh, 
atrophy of tubule^, and increase of the mtemtitial tissue 
reach enormous proportions Evidence of epithelial prohfeia 
tion is lost or is confined to small scattered areas 

Chnical Picture of Chrome GIomernlo-Kephiitis — In a 
disease which passes tlirough so many varied stages it is 
difficult to give a comprehensive description It must be borne 
in mmd that not everj patient passes through these stages 
conseoutivelj 

Subacute Type — ^This is sometimes known as Subacute 
Nephritis It comprises those cases of acute nephritis in wliieli 
the major symptoms such as hypertension, arot'emia, cedema, 
do not remit but steadilj progress over a period of wcek^ or 
months to a fatal termination from heart failure, ui'omia 
or pneumonia 

Nephrotic Type — Tins was formerly known as Clironic 
Nephrosis or Chrome Parenehymatoua Nepliritis and vas 
regarded as n distinct variety of Bright s disease The chief 
sjmptoms are gross cedema and albumauirm without hji>er 
tension or a/ot'cnna and tins stage may last for mam montlis. 
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or even several jearn, during ulucli time it ma\ be indistinguish 
able clmicallj or biochemically from true clironic nepluxois 
A feu patients recover eompletelj , but more often either ileath 
occurs from some intcrourrcnt infection or the cedoma gnMhially 
subsides, leaving a persistent albuminuria as the onlj remaining 
sign of renal disease After months or jcaTs,Jiouever, the blood 
pressure gradually rises and impairment of renal function occurs, 
and the patient passes into the final stage of secondary 
contracted kidnej Often tlus is reached uhilst cedema is still 
present, and there is no mtermldiato period characterised b\ 
persistent albuminuria only Such cases are known ns * mivcd 
ncphntis ” 

IlyperUnsiie Type — In some instances of acute nepliritis 
{approximately 10 per cent m war iieplmtis) all signs of renal 
disease disappear in the course of a feu weeks or months 
except the hypertension, uluch persists indefinitely Tlie 
prognosis is that of pure essential hy’pertension, uitli ultimate 
death from canliao defeat, cerebral liscmoirliagc, and in a few 
cases ■ura?mia It is uortliy of note that tins tyjxi of after 
result 13 more often found when the acute nephritis is contracted 
in adult hfo though it may sometimes bo mot with in cluldron 
It IS the habUity to this form of response which renders the 
prognosis of acute nephritis less favourable, on the whole, in 
adults than m cluldren 

Recurrent Type — ^The patient apparently has repeated 
attacks of acute nephritis but m the intervals albumimina is 
alu ays present and often rmcroscoincal limmaturm Ei cntualh 
the blood pressure rises renal function becomes impaired, and 
death occurs from heart failure and uneraia 

Leaky Kulney ’ Type — In some cases of acute neplintu 
all signs of renal disease disappear, uith tlie exception of albumen 
in the unne whicli ^xsrsists for many years in considerable 
amounts Some of these patients ultimately develop hy'jwr 
tension and azotamia and die from chronic nephnti*. uhilo 
others lead active hies for tuenty or more years appartntlv 
none the worse for the albuminuria 

may a xAcm VaiAx/ry vti tX tAV/A 

neplmtis and the patient may present himself in any of the 
stages just dcscnhcil having either l>ecn entirelv free from 
signs or syTuptoms or haimg been continuously lU since the 
onset of the acute attack Otliere lia\ c no knou ledge of am 
previous acute nephritis and attend for one or more of tho 
most prominent symptoms of tho various stages described— 
headaches oedema asthenia anorexia pohnina dysjnaa 
cpistaxis failing vision or blindness rrequenth tho disease 
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IS first (kscoverecl on rontino examination for life insurance or 
other reasons 

Chief Signs and Symptoms — Oedema is often entirelv absent 
both m the acute and chronic stages of glomerulo nojihritis 
In the majority, however it is present at some time In the 
nephrotic stage it is the most jiromincnt feature and effusions 
into the serous cavities are common Nephritic cedoma which 
IS due to dapillar\ damage is present in the earlier stages of 
glomenilo nephritis only and is cli iractcrL cd by the liigh 
protein content of the cedema niiid uithout much reduction 
of the protein content of tlic blood Usuilly it requires some 
months for enough protein to be lost m the urine to reduce the 
blood proteins sufiicientiy for the production of nephrotic 
oedema which is charactensed by its ^cry low protein content 

IIyper(ensi<m — It cannot be too strongly emphasised that 
hypertension is not an invariable symptom of chronic nepliritis 
Many cases run their complete course and tcrrauiatc in unenna 
without hypertension It is howc\cr a very common symptom 
and frequently dominates the clinical picture and when 
present largely determines tho prognosis In suoli cases death 
from gradual myocardial failure often occurs and may bo 
foretold by a progressive fall m the blood pressure over a period 
of weehs or months Indeed in chrome nephritis a falling 
blood pressure is often a roost unfavourable sign In addition 
to myocardial failure hypertension gives nse to many of tho 
signs and symptoms formetiv included under the term uraimia 
such as violent heidaclies convulsions amaurosis retimtis ami 
hypertensive encephalopathy m general Cerebral hremorrhago 
is not so common in chronic neplmtis (under 20 per cent ) as 
in essential hyqiertenBion probably liecau&e the age incidence 
of the former is in general some ten years lower than in tho 
latter, and arteriosclerosis of the cerebral vessels lias had less 
time to appear 

UrcBJnia — Paradoxically, death from uncompheated true 
ummia is not very common m chronic nephritis More often 
cariho vascular and extra renal factors are added to an under 
lying hut not lethal true uriemia and precipitate a fatal issue 
home coses remain in the stage of comi>ensated impairment of 
renal function for years hut once impairment of function occurs 
It does not improve 

Ancemta — A secondary an'emio with low colour index is 
exceedingly common and may lie very severe As a rule tho 
anumia does not appear until renal function becomes impaired 
and is rougldy parallel to the degree of imiiairmont and may 
m turn cause further loss of functitn through insufiicient 
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oxjgcnation of the renal ceUs If purpura occuis the plitclot 
count IS usually normal ■» 

The Urine — ^Albuminuria is almost constantlj’ present in 
clironio glomerulo neplintw 'In tlio nopbrotic stage verj large 
qu mtities maj bo found In the stage of contracte<i kidrie\ 
albuminuria m less and at times there may bo onlj a trace 
or eren none ^\Tiercas diminution in the amount of albumen 
passed m the urme is generally a favourable sign in clironic 
nephntis the reverse is often the case when it marks the ousel 
of the stage of contracted kidncj and especially when it 
accompanies and ls a result of mcreasing impairment of renal 
function Casts of many kinds cpithebal fatty granular, and 
hyaline are also frequently present m the urine in cbronit 
nephntis In the nephrotic stage the\ may bo very abundant 
and many show doubly rcfmctile particles In tho tcnnmal 
contraoti^ kidney stage they become fewer m number and mav 
often be absent or represented by an occasional hynlmo cast 
Alacroscopio hmmaturia is not n common feature of chronic 
nephritis ovoept during acute exacerbations Red cell 
however are constantly found on microscopical examination 
throughout the disease except m the ncplirotio stage m which 
they may practically disappear and so render (blTcrcntntion 
from chrome nepUrosus difTicult 

Diagnosis — In a typical case tho diagnosis presents no 
difiiculty but where single syToptoms are so marked ns to 
dominate the cbmcnl picture diagnosis may not bo easy and 
this 18 especially true when there is no lustory of a preceding 
attack of acute nephntis In children and adolescents in 
yyliom albunununa is the only abnormal feature tlie diagnosis 
has to be made from the benign albuminunas descnbetl above 
{tide p r“< ) The noplirotic stage of glomerulo nephntis may 
simulate true clironio nephrosis so completely tliat an exact 
diagnosis may ncyer bo possible Hoyyever true nephrosis is 
a rare disease csjiccially m adults and must examples of this 
syndrome eycntually prove to be clironio glomcnilo nephntLS 
Hyqxirtension yyith slight nlbuminuna max cause confii loti 
yy itli essential hy pertension n itU commencing renal iny oh cmuit 
The ilifTcrential diagnosis is often impossible 1 ut it should l>c 
borne m mind tluit glomerulo nephntis most often occurs 
under thirty years of age nnd essential hypertension oyer thn 
ago Polycystic disease of the kidneys may simulate glomenilo 
nepliritis, I ut tho kidneys are generally obyioush enlarged and 
cliaMctcnstic changes arc found in tho renal pches nilb the 
aid of a pyclograin llie diagnosis from long standii g p\«b 
nepliritis is often completely imjio^ible thougl hen. also 
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p\elogramB maj nssist AT\scinia may bo so profound m 
glomerulo nephritis os to suggest at first sight pernicious 
ancenna or leulvcemis It shoull bo reinembered in this 
connection too, that uranua is the most frequent cause of 
idiopathic ” purpura m adults Myxeedema also 
superficially resemble chrome neplintis 

Prognosis — Clironic nephritis is ultimately fatal The only 
point to be decided about the prognosis of chronic glomerulo 
nepliritis is the rapidity of the process and m this tuo factors 
plaj the dominant role — oardio vascular comphcations and 
impairment of renal function With either or both of these 
factors present life may eontmue for several jears but once 
sjTuptoms arose from either a fatal issue is to be expected 
generally nithui a few months In all coses and at all stages 
especially dunng the neplirotio stage mtercurrent infections 
constitute a grave danger 

Treatment — ^The general tendency m the past has been to 
over treat especially as regards dietetic restrictions m the 
earlier stages and to be too despondent and lax in the later 
stages when more urgent symptoms are present 

Hegme — With one exception strict confinement to bed is 
essential for a ponod when the patient first conies under 
observation The duration of this period of bod rest depends 
upon the seventy and rate of progress of tlie disease and the 
response to treatment As a genera] rule confinement to lied 
should continue until it is fairly certain that no single sign or 
symptom is hlcely to improve further whether this period bo 
one of weeks or montlis The process of getting the patient 
up must always be effected slowly, and graded by the use of 
the couch chair and walking successively An increase or 
return of any sign or symptom laStmg for more than forty eight 
hours indicates a return to tlie provioia stage of rest for a time 
and then a re tnal The exception is elderly patients suffering 
from marked renal msufScienoy which is 1 noun to be of long 
duration and who have been ambidant These should not 
suddenly be confined to bed as they have often become attiincil 
to theu state and arc unable to readjust themselves rapidly to 
new conditions 

Diet — The correct diet for patients with chronic nephritis 
depends cluefly upon renal function It is therefore essential 
tint renal fimction tests should bo performed at intervals of 
net less than two to three montlis throughout tlie entire 
course of the disease So long as renal function remains 
normal and there is no macroscopic liaimaturia there is no 
contrauKhuation to a full allowance of protein in the diet 
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■vUiatc\cr other s3'inptoms maj Le present including h5j)cr 
tension Tliere is no evidence that one form of protein is more 
injunous than another, and red meat is as IiamdeSvS as so-called 
nluto meat, such as fish or cluohen During tho compensatetl 
stage of impaired renal function there is liken ise no need for 
protein restriction hut as soon as decompensation occurs as 
shown bj an increase m the blood urea the total quantiU of 
protein must be dmnmshed E\cnthcn it is gcncralh possible 
and desirable to permit meat at least once a dav Under no 
circumstances must the protein intake be allowed to full below 
1 gnn per lalogramme of bodj weight per dicm cveept m 
emergencies such as an acute CTacerbation or in ad\nnccd 
renal insufiiciencj and then not for a longer period th in ten to 
fourteen dajs Prolonged protein deprivation leads to anTiiin 
with further diminution of renal function and incrcascnl endo 
genous protein katabolism In the nephrotic stage, pro\ ided 
renal function is intact a full protein (bet should be given 
sufilcierit to cover jn addition the dail^ loss of protein in tlic 
urine 

iah IniaJ e — Rcstnction of salt should be imposed {a) w heu 
(edema is a prominent feature, (&) with cerebral or cardiac 
symptoms resulting from marked hypertension and (c) with 
prolonged macroscopic hxmaturia It is generally sufficient 
to omit added salt but to allow tliat used m cooing, except 
in the treatment of Iixmatuna when an absolute salt free diet 
IS important 

Fluid Intale — \\hcn impairment of renal function ami 
feilcjna coexLst the former must take precedence in treatment 
and the fluid intake should be increased to tliat which will 
product the maximum volume of urine even at the risk of 
increasing tho tedem v If, ns n result of increasing the fluid 
intake the urinary >oliimo is not augmented then diuretics 
must bo employed in uidition UTion renal function w noroial 
as it usuallj is when ocdimia is a marked feature, the fluid 
intake should bo rastneted, but to not much less than tlic 
volume of iwine for the preceding twentj four hours, and never 
to tho point of inducing thirst 

Drugs — No drugs arc known which improve renal function 
and it 13 only ns nuxiliarv agents that they arc of value m 
clironic nephritis Digitalis should bo used in mvocardial 
failure whether hj {lertension is present or not As in acute 
nepUritu>, diuretuss should not be used ns a routine in the 
presence of macroscopic limroatiina Tliev should bo rmplov cd 
us an aid to inducing polvuria os mentioned above, and for 
tlu3 purpose potassium atmto bj mouth is tho most useful 
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TJioj mi\ also bo used in the treatment of adema m tho 
nephrotic stage as described tinder tlio treatment of nephrosis 
(tide p 709) Slcrcurial diuretics, sucli as saljTgan, are contra 
imbcated Iron may bo given, as iron and ammonium citrate 
(90 to 120 gr per diem), for anaimia, and occasionally blood 
transfusion is required in extreme omorgencies, but the danger 
of subsequent anuria is very great even witli careful grouping. 
Tor violent headaches tshicli do not respond to low salt diet, 
hypertomo magnesium sulphate (C per cent solution) may be 
given rectally twice daily, or mtrites bromides, barbiturates, 
or morpluno may bo given Venesection followed by lumbir 
puncture is hovrever, often more effective Tho flmd balance 
m the body, and particularly the \olume of unne everoted, 
should never bo upset by the giving of purges Only hipud 
paraffin or simple enemata should be given Tor similar 
reasons, dmjihorcsis is undesirable Large quantities of fluids 
of any kind should never bo given intravenously 

Surgtwl Treatment — ^Infeotivo foci, such as septic tonsils, 
sinuses, and teetli, are generally better left untouched, but 
acute conditions, such as mastoiditis or apiiendicitis, must bo 
dealt w ith surgically Decapsulation is sometimes rcconimcndod 
for tho nephrotic stage of chrome glomerulo uepliritis Tho 
results aie disappomting, and the proportion of recoveries is far 
less than tho occasional spontaneous ' cures 

Focal (non Ejibouc) Glomerulo Nepiihitis 

This variety of acute glomerulo nephritis was first described 
by Volhard and Fahr in 1914 It occurs chiefly in children 
suffering from various acute infections, notably streptococcal 
tonsillitis, a mastoiditis, and less often pneumonia, soirlct 
fever, typhoid, erysipelas malaria, measles, rheumatic fever, 
and some forms of purpura In contrast with acute diffuse 
glomeiulo neplmtia, however, it tends to occur at the height 
of the primary infection and not after a latent interval, as 
m the diffuse variety r\irtficr, the causal organism may bo 
found m the kidney and m the urmo, m which respect it again 
differs from the diffuse form of the disease Whereas diffuse 
glomerulo nojihntis would seem to bo due at least mclirectly, 
to the effects of circulating toxins produced outside the kidney , 
focal nephritis apparently anses dunng attempts at excreting 
the causal organism itself Pathologically tho essential lesion 
IS an acute glomerulitis affectmg only comparatively few 
glomeruli and only tndmdual loops of a single tuft Irom tho 
nature of tho essential lesion it » clear that neither hy^iertension, 
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apotsemia nor oedema occur CSimcall^ the cases are character 
ipcd by sudden and often profuse hrcmaturia occurring at the 
height of the primary infetlion absence of oedema hvptr 
tension and diminution of renal function The hjcmituna 
often clears suddenly in the course of a fcir da}^ but in some 
cases n few red cells mav persist m the unne for months or a ears 
Albumen is present but is not in excess of the amount of blood 
Casts of all Linds maj also appear at the outset The prognosis 
IS almost mvanabU farourable except m a ciy raio instances m 
wluch freqnentlj repeated attacks ultimateli lead to the 
destruction of i 'juniciont tmiuber of noplirons to t uist 
impairment of renal function Tbo treatment is tliat of the 
primnrj infection no special measures being required for the 
renal condition Recurrent attacks arc sometuncs proicnted 
b\ sui^tcal rcmoaal of the onginal focus of bcjms fhere w 
much evidence that tlus is the onlj form of ncplmtis m uhich 
removal of septic foci can justtfiabh be rccommendeil for its 
beneficial results ou the reml lesion It is unfortunate tliat 
removal of focal seisi s should onl^ bo of much value in tliat 
form of nepliritis uhich in on\ event has a conipletelv satw 
factory prognosis \Mien surgical intervention is undertaken 
it should bo delaa e<l until many weeks after macroseoj ic 
hmmatuna has subsided 

locAL E'ibouc Olomeruxo Ntrimms 
{MuUtple Glomerular hmhohmtxon) 

This variety of acute nephritis occurs onl\ during tho 
active (bocteriTmic) stage of subacute bacterial cndocanlitis 
in wluch it causes repeated transient attacks of hcmatima 
uithout redema lii'pcrtension or nzotanma IJactenal cinli ili 
nro lotlgecl in tlic glomenilar tufts It 13 quite dLstmcfc from the 
non-cmbolic «;bfTu<?e gloinenilo ncplintis ulucli so frequenth 
compbeates the later inactive (non bactern)mic) stages of 
subacute bacterial endocarditis and leads to progressive renal 
insufiicienoy and death from uremia 


\CUTF IVTl-RSTmAL JvLrHIITlS 
Tius comparatively rare condition gives no indication of ils 
presence during life and la rcallv not a form of noj Iintw at all 
in that the ncjihrons nro not affcctcil although it is oust inarv 
to vlcscnbo it under this name -Mitroscoi icillv llu es.entn! 
lesion IS a focal infiltration of the inU-rstitimn of tlic kubicv 
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with iymphoo^'tcs It does not giro nse to svmptoms It 
occurs cluefl\ in children in the course of ^cry Be\ero and 
fatal streptococcal infections such as tonsillitis scarlet fever, 
ond sopticicmia 


THE NEPHROSES 


Tlio word neplirosis was introduced by Mueller m 1905 to 
distinguish tho primary degenerative from the primary in 
Ilnimnatojy nephropathies Nephrosis nia> bo dcJIntd as a 
■pnmnry non tiijlammatory de/feneialton of the icriul pare ichyma 
{lubnles) and therefore includes a largo variety of pathological 
changes and their clinical counterparts ranging from v transient 
cloudy snolling of the colls of the tubules as in fchnlo alba 
mmuria to the most evtremo lipoid degeneration of theso 
colls as m chronic lipoul nephrosis 1 oi conv cnienco and 
I ocauso of the clinical sumlantj to some of tho true nephroses 
it IS also customary to include m tho term nephrosis such 
disorders as amyloid disease of the lidnejs some forms of 
piegnanoy kidney and other conditions of rather unccitain 
jialhology These may be referred to os pseudo nephroses to 
distinguish them fiom tho true nephroses Some authorities 
restrict the term nephrosis entirely to clironic cases tho chief 
pathological change in which is a lipoid infiltration of tho 
tubular epithohum but it would seem gonetally more con 
V oniont to adopt the wider definition given abov o and to classify 
the mam sub varieties lu some such manner as follows — 


Iruo neplirosis 


Pseudo nt 2 >hiosis 


( 1 Larval 
I 2 Necrotising 
I 3 Acuto 
1 4 Clironic 
j I Ainj loid 
(2 Pregnancy 


Lakval Nephrosis 

This is chiiiacterised clinically by albuminiuna and patho 
logically bj cloudy swelhng and sometimes fattj degeneration 
of tlic cells of the renal tubules Under this heading arc 
iiiduded tho febrile albuininunas and the allmminuria of 
pulmonary tuberculosis jaundice pernicious anTraia and of 
many otlicr comhtions Renal function is rarely imp ured and 
cedema and hypertension do not occur 
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Neceotisd.0 Kepiikosis 

r]iis IS sinular to the preceding \ nnetj in its pitliolog>, but 
the (legeneratn e proce''aes ore more severe and actual necrosi.'> 
of the tubular cpithelmra is prc ent so that renal function ma} 
be groftsh impaired It ocenrH onlj occa'sionall} after infec 
tioiis and then generally m \era sc\ere cases >,ecroti«ing 
neplirosis most commonh resnits from poisomng -with sanous 
chemical agents particularly mth the salts of the heavy metals, 
such as mercury bismutli and gold It is most Irequenth 
encountered as a result of poisoning with bichlonde of mercury 
It ma^ also result from poisoning with phosphorus neo 
saharsan chloroform and and mav complicate yellow 

fc\er cholera diabetes high intestinal obstruction and 
sometimes toxa>iiua of pregnancy It cau<!e 3 oliguna and 
anuna uhich 11010*53 reheved lead to death from urxmia 

Acute NEnniosis 

Ihis la chnicaUy a -fairly distinct group though pjtho 
logiralh it may ouh bo an esaggerated example of the lairal 
vanety It occurs mostly in voung children of cither rev, 111 
whom marked generalist oedema with gross albiumnuna 
arises without obvious cause or ma\ frequently follow an 
acute pneumococcal infection of any part of the body Tlio 
kidneys are large smooth soft and either pale or congested 
^Iicro^copically the chief lesion is a well marked cloudv 
suelhng of the renal tubules Although the onset is com 
paratively rapid the course may be sIot^i and the condition 
may become chrome It is behoved that approximatcU a 
third of the eases recover after some months but m others 
relajises arc common often caused by some intcrcnrrent 
infection ''uch ejusodes are often fatal Pneumococcal 
peritonitis is, a frequent complication and accounts for many 
deaths though it IS not invariably fata! Surgical intcncutioii 
for pneumococcal pentomtis eomplicatmg ana form of nephro..i 3 
rs of ffflceftfffiT ral<ie Tke projpyrtiwr of /ew« erros' ee o tl’i' 
same with or without open operation and the writer is now 
iiiclmed to avoid surgical interference removing purulent 
effmious when po 'ible and necc*>*>ary b\ iispirition 

CnBOMC LEFimosiA 

riiero IS probabh no e* 5 *«cntial dilTercnce between sunj le 
chronic ncphroais and chronic hpoid nephrosis the latter tenu 
being used to describe those caiscs in which hjicid cliangca are 
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most marked Ihero is jiorhaps a tendencj^ for these Jattei 
cases to nm an ovon more chxomc course^ 

Muiik, in 1913, pointed out that chronic pirenchymatous 
nephritis (large white kidnoy) reallj comprised t^o distinct 
diseases with a quite different ODgin, course, and tennumtion 
The vast majonty began os an acute diffuse glomcnilo nephritis, 
though this pln‘«o was often inconspicuous and terminated 
in azot'cima with hypertensFon This group is now referred 
to as the nephrotic stage of chronic glomorulo nephritis 
There was also a smaller group of cases indistinguishable 
from these chmtaJl^ hut in whom no Jiistoiy of on ongm from 
acute gloinerulo nepliritis could be obtained, and who rarelj , 
if ever, developed either azotaeran or hypertension This form 
of Bright E disease is now knomi as chrome nephrosis It is a 
comparatively rare disease and the majority diagno&td as such 
on clinical grounds are later discovered to be examples of the 
nephrotic stage of chrome glomerulo nephritis However 
numerous authenticated coses have now been desenbed, and 
most authonties admit its claim os a distinct vanet> of Bright’s 
disease Pathologically the kidney is enlarged, soft, smooth, 
and pale, with a capsule which strips readily The cut surface 
looks and feels greasy and contains numerous jellow areas of 
fatty degeneration I^licroscopically the chief lesion is a marked 
degeneration with fatty change m the cells of the proximal 
convoluted tubules There is a considerable deposition of 
doubly refractile hpoids in the ceUs The lumen of the tubules 
18 often filled with epithehal debns and costs Regeneration 
of tubular cells is common Tho glomeruli with ordinary stains 
appear normal, but with special staimng methods thickenmg 
of the basement membranes of the capillaries of the tuft and 
of Bowman’s capsule can be seen These changes, though 
shght, are constantlj present and aro of great theoretical 
importance, as suggestmg that chronic nephrosis can no longer 
be regarded as a degeneration confined to the tubules but that 
a glomerular element is also present, though whether this is 
of primary importance is not yet known It is also behoved 
by some that there is a late or terminal stage in rare instances 
of chrome nephrosis, m which the kidney becomes contracted 
and granular 

Etiology. — Chrome nephrosis is essentially a disease of child- 
hood and young adult life Some cases definitely follow mfections 
elsevhere m the body, such as syxihilis diphtheria, pneumoma, 
and tuberculosis, hut the majority arise without known cause 

Pathogenesis — The outstanding climcal feature of chronic 
nepliroBis is the gross cedoma and anasarca associated vith 
45 
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less than 0 1 iKsr cent ) It often hxis a milky or opalescent 
appearance, due to the presence of lecithins Doublj refractile 
hpoids are frequently prraeut in the urine, but are not 
characteristic, and are often met with m other conditions, 
notably the nephrotic stage of chronic glomenilo nephritis 
The plasma volume is not increased except just prior to the 
onset of diuresis and the consequent diminution of the oedema 
Despite the pallor, aniemia is not a stnhing feature and severe 
aniemia is rare When other causes for an®mia are present, 
such as bleeding htemorrhoids or a utenne fibroid, ansemia 
develops with alarming rapidity and out of proportion to the 
severity of the primary cause Both water and chloride 
ehmination ore diminished, but the defect is chiefly or entirely 
extra renal Since renal function is normal, uriemia does not 
occur Hie basal metabolism is often extremely low A mild 
degree of retmal oedema is not uncommon, but retimtis is 
not seen 

SuSerera from chrome nephrosis ore unusually susceptible 
to intercuirent infections, and these constitute the cluef danger 
to life Pneumococcal infections axe the most common, and 
death from pneumococcal pentomtis is frequent, especially in 
children In older subjects, streptococcal infections are 
relatively more common than in children Er^'sipelas ma> 
occur, spread rapidly, and prove fatal 

It is doubtful whether chrome hpoid nephrosis differs 
from chronic simple nephrosis except m degree The com 
paratively few well authenticated cases desenbe'd mamlj 
indicate an even more chronic and severe form of the latter 
disease All the signs and symptoms, but especially the hpoid 
changes m the blood, urine, and kidneys are more pronounped, 
of longer duration, and are less subject to spontaneous remissions 
or amenable to treatment 

Diagnosis — The chief difficulty m diagnosis is to differentiate 
chrome nephrosis from the nephrotic stage of chrome glomerulo* 
nephritis In some cases this can be done where there is a 
defimte history of an attack of acute nephritis or gross 
hamaturia following a sore throat or scarlet fever, but m many 
the distinction cannot be made The subsequent appearance of 
hypertension, retimtis, or azotaemia may, of course, detenmne 
the true nature of the case From amyloid nephrosis the 
diagnosis may agam prove difficult or impossible A history 
of long contmued bone sepsis or tuberculosis may help, and 
enlargement of the kidneys, liver, Und spleen suggest a diagnosis 
of amyloid disease In cases with only moderate generalised 
oedema the climcal appearance maj simulate myxoidema 
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Prognosis — TJie disease, if not cut sliort mtercurrent 
mfections, normally runs a verj prolonged course, with pcnods 
of months or years of remissions and exacerbations Some 
patients, especially children, recover completely, but on the 
whole the prognosis is not good 

^ important vanetj of chronic nephrosis which merits 
special consideration is that due to syphihs .gs^-pTiiliho 
nephrosis occurs chiefl} durmg the secondary stage of syplubs 
and IS characterised mainly by gross albummuna u ith relatively 
feu or no casts and in Great Bntam httle or no oedema m 
the majority of cases, though sometimes this may be extensive 
"Manj cases respond well to anti luetic treatment, but exceptions 
occur m which non specific treatment is more effective 

Tl EATiIE>T OF ChPOVIC NepUFOSIS AND THE 

Nephbotic Svndrome 

Diet — ^The mam indications are for a diet Jugh in protein 
bub low m salt and fiuid content In only a romont> does a 
high protein diet alone clear up oedema, and then onlj ui the 
mUder cases and especially m <^dren Often, too, it does not 
materially increase the protein content of the plasma Nei er 
theless it docs no harm and may do good Protem to the extent 
of 120 to 240 grm per diem maj be given There is expcnmental 
evidence that some proteins are more potent than others in 
causing regeneration of plasma protem, bub this has not yet 
been obsei^ed in man, and m practice it is more oonvenienb 
to relj on those foods which contain a large amount of protein 
such as eggs and meat The only time when it is advisable to 
give a low protem diet m chronic nephrosis is when the cedoiniv 
IS extreme and is causmg urgent symptoms It may then 
be wise to relj on the vigorous use of diuretics alone because 
of their more rapid action A high protem diet (when first 
used) retards the effect of most diuretics and should be omitted 
until the bulk of the cedema has been removed, when it should 
aluaj's be given The course of chrome nephrosis is so 
pcaloaged thst s stnet salt fe^ si'vrl caazw?* isaivisAwd 
throughout It should only bo used m conjunction with 
diuretics, and then that recommended for acute nepliritis wall 
be found suitable {vide p GtO) At other tunes the salt intake 
should be restricted to about half the normal, wluch may be 
achieved bj forbidding added salt but jiermitting that ordinarily 
used m cookmg The fluid mtake should be mildlj restneted 
to the v\hich can be taken with comfort bv cacli 

mdividual There is great danger in too rigid a restnction of 
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fluid cspecjallj in cliildren Hie sliould ne\er bo 

allowed to become tlurstj GenervUj between two xiid three 
pints per tirenty four hours wzU 8u£5ce for adults 

Medicinal Treatment — This consists m the use of dimetics 
The value of diuretics m chrome nephrosis has been under 
estimated chiefly through insnflicient experience in their use 
The custom of trying one diuretic after another in a more or 
less perfunctory manner is to bo deprecated Great judgment 
and experience are required in their selection and use in 
individual cases Thej are to the physician what the Jemfe 
18 to the surgeon It is as w^ell to remember that manj diuretics 
cause a temporary increase of ohguna and cedema before 
diuresis seta in and that tins is not necessarily an indication 
that they are doing harm and should be discontmued but 
rather that they should be employed for longer periods and 
used mote vigorously 

Diuretics — flayer is tho most generally useful diuretic but 
is contramdicatcd in nephrosis m which the oedema is largely 
extra renal 

Sali ^ — Tile monovalent kations alone are absorbed from 
tho alimentary tract with sufficient readiness for general use 
Of these potassium is the most powerful as a diuretic Sodium 
should not be employed except to act as a brake on the action 
of potassium and possibly to counteract tlie alleged tOMO 
effects of the latter when used m very largo doses Potassium is 
generally given either as the citrate or chlondo and the former 
is more eflective IMultivalent kations such as calcium are 
best gnen by intramuscular mjection Salts w'hich produce 
acidosis such as ammonium chlonde and calcium chloride may 
be employed In practice their use is hinitcd firstly because 
they cannot be given, m effective doses for a sufficient length 
of time yyithout causing severe gnstro mtC'^tunl disturbaiuc 
and secondly there is dangei of increasing tJ e e\istjng acidosis 
of renal msufficienoy when this is present t e m patients in 
the nephrotic stage of clironic glomerulo nephritis 

Aliahite sa?6s chiefly in iJhe form of potassrerm erdrati? 
w ith the addition of a suitable proportion of sodium bicarbonate 
to neutralise the toxic effects of lar^ doses of potassium are 
probably among the most powerful diuretics known and the 
most certain in their action They have the additional 
advantage that they may be given for veiy long periods even 
years m effective doses without upsetting tho gastro mtestinal 
tract BO that thev are of value not only for the reduction of 
<edema but for preventing its Tccuixence They permit of a 
high protein diet being given at the same time and if reiiaj 
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function Itc normal tlie> nrc non tOTir In the prtCTi cc rf 
impaired renal function the danger of nlkalcwi'^ ansra and thc\ 
should not bo given unless the case be m evpCrt hands or 
in hospital where labomton facihtics for immediate 1 lood 
analyses are at hand \ct\ large do>cs roaj bo required up to 
1000 gr or more per tuent\ four hours The amount gnen 
must bo varied from time to time to suit changing conditions 

Urta IS a safe and simple diuretic m doses of 13 grm b\ 
mouth thnee daily It is uncertain in its action has to le 
contmued for long periods confers no protection agamsl 
recurrence and is cfTcctuc in comparativeU fen cases 

Punnt Dmvahifs — Caflcin Theobromine (as theobromine 
Bodmm sahcylatc or diurctin gr 10 to 20) and Thcophvlhno 
or Tlieocm (gr 2 to 4) are chiefli of value m cases of renal 
disease m nhich the drops\ is mainlv due to cardiac failure 

ilercunal Diuretics — Mersal^I and Ncptal arc mo«t effective 
m dropay due to cardiac fadurc but are uuuictunes of great 
value as adjimcta in the treatment of pure nephrosis Impair 
ment of renal function is an absolute contramdication to their 
u^o I ull details ns to their administration arc given ehewhert 
{vide p j7) 

Bismuth Salts — Bismuth sodium tartrate injected intra 
muscularly m doses of 0 03 grm is also a powerful diuretic 
hut again is contraindicated with impaired renal function 

Thyroid Extract — This is used in chronic nephrosis in view 
of the low metabohe rate and because it i5 thought to increase 
the utilisation of protem It is given in increasing doses up 
to 15 gr of the drv extract dailv but in some cases even Iirger 
doses are reqmred It is rarel\ successful n hen used alone butu 
^ai Hole orcasiomlh a vahml 1o adjuv’nnt to other mell « f 
treatment 

Parenteral Colloid /trfmims^rafion — In addition to a high 
protein diet various methods have been tried of incrcasuif. 
the colloid osmotic pressure of the Llootl jlasma direclh 
Blood transfusions roa\ be used for this purjiose and occasional!) 
cause a largo though transiton diureaw ^itc often however 
the\ I reduce the opposite effect and induce a se\crc and e^^ 
fatal anuna Except in verj special circumstances thei Bhoull 
not be used Plasma or serum ma) bo used inlb greater safcti 
ns maj repeated intraaenous injections of gum acacia ^ ' 
per cent solution diluted with an equal volume of duttilic I 
water) to the extent of 1 grm of gum per Kilo of bcxli we gl t 
The injection is repeated cveia thml or fourth dn^ I^b 
concentrated senim and blood plasma are on tnal but at bc^* 
cause onlv a tran iton. diiire«is 



THE NEPHEOSES 


711 


Diaphoresis and Purgahon — Tliese both result m the 
deviation of Mater from the xonal tract, otliemiso available for 
ehmmation through the kidneys, and cause extra renal 
azotasmia Thej ore both exhausting to the patient and should 
never be employed 

Decapstilalton — ^The number of uneqmvocal examples of 
success resulting from this operation is very small, and it is 
now rightly falhng into disuse More hopcfid is the jicssibilitj 
of inducing nerve block by the injection of alcohol m the region 
of the sympathetic ganglia and preganghomc fibres This has 
been known to produce dilatation of the renal vessels with 
diuresis for periods of at least a month This method, however, 
IS still in the experimental stage 

Mechanical Drainage — ^Drainage of cedema fluid by para 
centals or Southey’s tubes should not bo tmdertaken except 
for the immediate relief of urgent symptoms due to pressure, 
or when other measures have faded There are two dangers 
to be apprehended as a result of this procedure , first and most 
important, it leads to deviation of fluids from the renal tract, 
and causes ohguna with consequent extra renal azotcomia 
uhich IS not uncommonly fatal , and secondly, there is a definite 
rfsL of local sepsis and erysipelas leading to fatal con 
sequences The stnetest aseptic precautions must there 
fore alnays be observed The site of pimcture is of little 
consequence provided maximum dramago be secured Fluid 
should be aspirated from the pleura] cavities if the heart 
be displaced or embarrassed If ascites is causing distress the 
fluid should he withdrawn If there is possibihty of a purulent 
effusion an exploratory aspiration may be required In many 
cases mechamcal draim^e alone fails and is followed bj a 
return of the cedema Sometimes, however, diuretics of all 
lands fad, and repeated dramage may be the only method 
available and sometimes, though rarely, proves permanently 
successful in eradicating the mdema 

Pemoval of Foci of Sepsis — There is no evidence that 
tonsillectomy, drainage of para nasal sinuses etc , are of value 
m olironio nephrosis The rule should be to avoid interference 
111 these cases unless the treatment of the local lesion itself is 
imperative 

Amyloid Nepheosis 

Amyloid nephrosis presents a remarkable instance of the 
difficultj of fmclmg an adequate system of classification for 
the nephropatlues for whereas the essential lesion in this 
disease is a primary degeneration of the vasculature of the 
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kidnej — the glomerular vessels — ^the signs and svraptoras 
(except in the rare cases of am\Ioid contracted kidney) are 
exclusively those of a nephrosis, nameh, albuminuria and 
cBdema without hyjiertension or azotsmia Amyloid nephrosis 
IS only found in association with long standing suppuration 
especially in chrome tuberculous lesions ■nhich become 
secondary infected, pulmonary cavities and bone and joint 
disease, chrome empvema osteomyehtis bronchiectasis, and 
pyonephrosis It may be met with m syphihtic bone disease 
with infected amuses Amyloid change is generally present 
in other organs as well, notably the hver and spleen Clbrncallv 
the chief features ate gross albummuna leading to generalised 
oedema In rare mstances a secondary contraction of the kidne\ 
develops with impairment of renal function, loss of oedema, 
and even hypertension The diagnosis is often dilBcuIt or 
impossible, on account of the cbmcal similanty to chrome 
nephrosis The presence or history of long-contmued sepsis or 
tuberculosis, enlargement of the Ijdneys, hver, or spleen may 
be of value If Congo red be mjected intravenously, 30 per 
cent of it disappears from the blood m normal persons in one 
hour, but m amyloid disease 40 to 100 per cent leaves the blood 
in the same period Absorption of the dve is also more rapid 
in chrome nephrosis and m the nephrotic stage of glomerulo 
nephritis than m normal persons, but except with amyloid 
di^ose not more than CO per cent disappears in one hour 
Amyloid disease is usually fatal Instances of complete 
recovety, however, have b^n recorded The treatment is 
essenti^v that of the underlying condition, and the admmistra 
tion of a high protem diet which may be supplemented witli 
mcreasmg dc»ra of thyroid extract Diuretics may be tried 
but are usually less successful than in chronic nephrosis 

PREGNANCY AND RENAL DISEASE 

No description of the chrome nephropathies would be 
complete without a reference to the renal comphcations of 
pregnancy which are numencafly so important It is estimatecf 
that some 10 to 12 per cent of the renal comphcations of the 
toxiemias of pregnancy result m chrome “ nephritis,” and 
certainly disorders of pregnancy apjiear to be the most common 
cause of chronic Bnght’s disease m women of middle age The 
tyx>e of ‘ nephntis ” ^vhich fol!oi%s such disorders affords 
another example of difficulties of classification for in their 
earher and most typical forms they resemble pnncipallv the 
ncpliroses wth albuminuria and jierhaps some redeina but no 
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hiematiina, azotumia, or hypertension The severer forms, 
on the other hand, though still m the early stages t c , 
pro-cclampsia and eclampsia, are cUmcally more allied to acute 
nephritis without gross htematuna, and to the nephrotic stage 
of clironic glomerulo nephnfis, m that hypertension, and m 
some cases a mild dunmution of renal fiinction are added to 
the picture Pathologically, the most stnlong lesions are found 
m the tubules, but thickening of the basement membranes of 
the capiUanes of the glomei^ar tufts and capsules are also 
found, as m chronic nephrosis Unhke chronic nephrosis, 
however, and amyloid nephrosis, a secondorj contracted stage 
often develops many yearn after the onginal attack Tlie clmical 
picture then becomes tliat of a granular kidney or nephro 
sclerosis The pregnancy kidney combining as it does the 
most prominent features of the chief types of the acute and 
chrome nephropathies, is in a class by itself Treatment is 
both preventive and “curative” 40 to 50 per cent of 
albuminurias of pregnanej recur m subsequent pregnancies 
and clu^nic " nephritis ” generally follows repeated attacks 
ruTthcr, the longer the duration of the albuminuria the more 
likelj IS chronic renal disease to supervene It is therefore of 
great importance (a) to prevent albuminuria of pregnancy, and 
(6) if this IS not possible, to shorten its duration Preventive 
treatment is of two kmds, medical and surgical Adequate 
antenatal supervision is by for the most \aluablo aspect of 
medical treatment but may with advantage be supplemented 
by other measures Thus it has been shown that the 
prophylactic use of alkalis, as desenbed for the prevention of 
post scarlatinal nephritis (vide p fi90), also dmimishes the 
incidence of recurrent albummima if given at the onset of 
pregnancy and contmued systematically throughout If albu 
nununa develops m spite of these measures then the patient 
must be confined strictly to bed and given a salt free diet m 
addition to the alkalis Tlie majority of cases- clear up with 
this treatment, but if after three weeks there is not sufficient 
improvement induction of labour must be seriously considered 
A strict salt free diet should not generally be contmued for 
longer than three weeks during pregnancy The medical 
treatment of the severer grades of albuminuria of pregnancj , 
pro eclampsia, and eclampsia is essentially that of pseudo 
uraemia — stnet salt-free diet, limited fluid intake, and the 
production of the maximum diuresis best induced bj adequate 
doses of potassium citrate by mouth (sodium salts sliould on 
no account be used) In severe cases with hypertension and 
conauhions, generous, and if necessar) repeated venesections, 
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folloM-cd b} lumbar puncture and the free use of narcotics ^uch 
as morphia chloral, and the barbiturates, but preferablj not 
chloroform, should be used Pupation and measures to 
induce diaphoresis are contmmdicated 


THE PRUIARY NEPHROSCLEROSES 

Although it 13 oonvement to mclude the primary nephro 
scleroses under the headmg of Bright’s disease, thej axe not 
strictly examples of nephritis, but primary degenerations of 
the general arterial system m vchich, ho\iever, the renal 
vascnlature is heavily, and often mainlj, involved Arterio 
sclerosis and artenolosclerosis are described elseuhere {vxde 
p 567) In all cases of artenolosclerosis the renal vasculature 
is to some extent mvolved, but m only a comparatively few 
(approximately 7 to 15 per cent ) are the renal lesions sufBcienth 
proDOimced to dommate the clinical picture and to cause death 
from renal failure It is this small group which constitutes 
the clinical entity “ pnmaiy nephrosclerosis ” Artenolo 
sclerosis in general, however, is so universally prevalent after 
middle age that the primary nephroscleroses are numencally 
an important group and are m fact, the most common variety 
of Bnght’s disease 

The pnmary nephroscleroses may be divided into two mam 
categories — the Artcnoloscleroses and the Arteno<«clero«es 

Renal Abteriolosclerosis 

(Sym Pnmary Granular Kidney, Red Granular Kidney 
Small Red Kidney, Kidney of Essential Hypertension ) 

Primary granular kidney is numencally the most important 
group formerly mcluded under the term * chrome mterstitial 
nephntis ” It is essentially a disease of middle and late middle 
life, the maximum mcidencc bemg between 40 and 65 years 
though it IS not uncommon m the seventh decade It is equally 
common m both sexes 

aitiology —It is important to realise that primary granular 
kidney is a result of long contmued hjqiertension, which causes 
secondary changes m the renal arterioles Such changes are 
found in practically all cases of essential hyperteiwion (nefc 
p 669), though in only comparatively fou are they sufficiently 
marked to justify the diagnosis of granular kidney patho 
logically, or “chronic interstitial nephntis’’ chmcally Little 
IS known of the true caus^ of e^ntial hypertension, though 
heredity obesity, and the stress and strain of life under modem 
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conditions ire believed to be important contributory factors 
I^ad, gout, and alcoliol uere also onco considered to bo i>otent 
causes of granular kidnej , and indeed may ha\ o been bo formerlj , 
but m man} coimtnes the influence of these agents has long 
been on the deebno, whilst the incidence of granulir kidnc} 
Ims simultmeousl} increased 

Morbid Anatomy — ^Tlie kidneys at autopsy range from 
those of quite normal size and appearance to the evtremel} 
small red granular kidnej In the typical artenolosclerotic 
kidney, the capsule la firmly atlhcrent the surface fineh 
granular and often of a dull red colour, and thero is in excess 
of fat m the pelvic region On section the organ is tough and 
hard and the cortex is narrowed and not well differentiated 
from the medulla Small cjsts frequently occur in the cortex 
and beneath the capsule of the kidney Histologically the 
essential lesion can only be made out in the earher stages and 
IS seen to consist of a thickemng of the intima of the terminal 
arterioles and their parent vessels, which tend to undergo fatt} 
degeneration, and may occlude the lumen In the Judney these 
changes ate evident in the afferent glomerular vessels and the 
interlobular vessels ^Vhen the former are involved, the 
oorrespondmg glomeruli unde^o hyaline degeneration, fatty 
changes fibrosis and atrophy Pmallv, th^e corresponding 
tubules become atrophied and replaced b} fibrous tissue Small 
areas of fibrotio renal tissue aro then found separated by larger 
areas of normal kidney Later, the number and size of these 
fibrotio areas increase at the expense of the normal renal tissue 
until finally the whole kidney becomes almost replaced bj 
fibrous tissue and few normal elements can be found In 
the ma]ontv even m this stage death occurs from either 
heart failure or cerebral hemorrhage The remamder die from 
uraemia Death from uriEmia maj also occur when the renal 
artenolosclerosis has not advanced to this extent but m such 
cases the renal artenolosclerosis is accompamed by artenolo 
necrosis and endarteritis This condition is known elimcall\ 
aa 3Iahr[riant B.^'gerUnsxon («f/c p 574), because in contrast 
to esential hypertension it tends to run a rapid and inevitably 
fatal course, often of only a few months ilabgnant hyper 
tension is also apt to occur m the comparatively 3 oung the age 
incidence m general being some ten years lower than in the 
essential type It is now believed that malignant hyjier 
tension is not a disease sut gentns but is the chmeal s 3 aidjorae 
which accompanies the specific necrotic arteriolar changes just 
mentioned and that it occurs only when the diastolic Wood 
pressure has hcen considerablj and persistentU increased 
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but oi the media, is not accompamed by hypertension, 
unless, ns often happens, essential hypertension also is 
present, and it is chiefly a disorder of old ago The kidneys 
are ndt scriouslj affected and never sufficiently to give nso 
to symptoms Renal arteriosclerosis is not therefore a clmical 
entity 

Lead Nephritis in Children — ^N3C has described a form of 
cliromo nephritis m children which is pre\ alent in Queensland 
Chmcally it is charaetensed by persistent hypertension with 
cardiac hj’pertrophy, albummurio retmitis chrome amcmia, 
and symptoms of uraimia It appears that lead paint, used on 
the M ooden verandah railings of houses becomes blistered and 
poiider^ m the sun, and that the children get lead poisoning 
bj bcking tbo pamt off the railings and their ffiigere Statistical 
inquiry showed that nearlj all the victims were liabitual 
nail biters Histologically the lesions prmcipally affected the 
renal vasculature The course is one of progressive destruction 
of renal tissue and death from uKemia 

Renal Dwarfism (Syn Renal Infantilism, Renal Rickets) — 
Renal dwarfism la defined by Barber as ‘ a condition of stunted 
development, associated with bone deformities of the late 
Tickets type, due to an msidious chrome mterstitial nephritis 
of obscure mtiolog^ ” The sexes are about equally affected, 
ind it may occur occasionally m more than one member of a 
family The onset is insidious, and it may not be ob 6 cr%od 
until SIX or seven jears of age that development is retarded 
In other cases, e\ idenco of renal insufficiency may bo the first 
manifestation Genu valgum is usuallj the most marked bonj 
lesion, but the deformities may be widespread Intelbgenc© is 
unimpaired The initial lesion appears to be a cliromc jiro 
gressive, and possibly congenital, nephntis Histologically 
tile renal lesions are of great vanetj and complexity In some, 
typical artenolosclerotic lesions are present, and m such cases 
hypertension, cardiac hypertrophy, and even retmal changes 
may be found In others there arc various forms of glomeruhtis 
without marked pnmary aascular lesions or hypertension, 
cardio a oscular changes are, in fact, more often absent than 
not Long standing impairment of renal function induces 
• Mcreased excretion and diminished absorption of calcium In 
10 attempt to maintain the concentration of calcium in the 
lood at a normal level this substance is withdrawn from the 
)ft groivmg bones with tbo production of the characteristic 
ony deformities The prognosis is inevitably hopeless Death 
13 the nilo often precipitated by intoicurront 
)x injudicious operative interference Most cases 
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(n>io\< IJ(f Mini Hp) for a I«in^ time ^faliginnt l^i>crtt nsifni 
tlieifforc IS met Mitli not oiih in tlic nthnnccd stogie of 
essential h%'pcrtcJision but wlienc\cr there is prolonged nml 
marJvod elevation of the dmtohe pres-siiro Thus it not nn 
commonlj nccominmes nm! complicates tho luTvertcnfiou ami 
artcnal changes gcncnvllv found in chronic glomcndo nephntts 
Tlic mam clinical features of the malignant h\'pcrtensi\c s^n 
drome arc tho'sc of incrcancd intricrannl tension — heidaclie 
nausea vomitinc amaurosis papillcedcmn, convulsions conn 
and other manifestations of hapertciision cnecphalopatliv 
Symptomatology — Tho 83inptomfttologj of renal artcnolo 
sclerosis (pnmarj granular kidncj ) is, in the earl^ stages which 
ina\ lie of inanv jears’ duration, tluit of essential h}^x;rtcnsIon 
vvlucli IS discussed oNcwhere (r«/c p 'ITOJ The onl^ signs nml 
svanjitoms « Inch can l>o ailnhuloil directl) to tho renal mvolv e 
ment arc (q) changes in the imnc, such ns mild allmminiina 
and tho presenoc of an increasing ninnlxr of casts, and (//) the 
usual signs and avmptoms of imjiainncnt of renal function 
and of renal insufliciencv which have been fullv descnl»etl 
ahovt (hCC I remia ji nSI) Compensatory polvaina, gcnenllv 
evident os nocturia and one of tho earliest and most constant 
signs IS reallv evndencc of impaurcd renal function ^Ubumiimna 
IS usually slight and may be intermittent Largo quantitiw 
generally mean cardiac failure In the malignant jluw, 
liovvcvcr albuminuria may l>omarhc<l Ily ahne, and occ tsiori 
oily granular casts are often present, and again in the mahginnl 
stage may he abundant blood cells arc not found in the 

benign pliase hut in malignant hyq»ertension arc almost 
constantlv present on microscopical csoinination, and attacks of 
gross Jurmaturn frequcnlJv occur Chmcalh it is imjiortant 
to note that malignant h\ jiertension may present itsdf m two 
fonns either the patient who is oRen rclntiveh young is 
unaware of previous hajicrtcnsion and attends for the BUtlden 
onset of violent headaches hihous attacks, " or amaurcMS , 
or jicrliaps retinal changes an* found on routine csaminalion 
oriumr/itrsyTOpftrmTsctefc’JWp momoriVKfgrtrrftafWt, 
knowai to l>e the subject of iivpertension TIic coUrst in tlic 
former group is gcnerallv more rapid "Malignant hvpcrtcnsion 
frcqucnlU accompanies hasopbd hyptr[>I «ia or adenoinata of 
fhe pitniMia hxlv (CudimgssvndnMne, n /r »N 7 ) 


llrNAn Aimi losa n o^'is 

Tlus dilTtrs from nritnolosclerosis in affecting the m'^hum 
sire ve*-‘><.ls onh It is |»nnianU n dma,sc not rf tlu intiriu 
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Jjitt ot the media is not occompamed by hypertension 
unless ns often happens e^ninl h5^ertension ako n 
present and it is chieflj a disorder of old age The kidneys 
are not seriously affected and never sufficiently to give rise 
to symptoms Renal arteriosclerosis is not therefore a chmeal 
entity 

Lead Nephritis in Children — ^N>e has desenbed a form of 
cliromo nephritis m children which is prevalent m Queensland 
Clinically it is characterised by persistent hypertension vith 
cardiac hj’pertrophy albumimirio retmitis chrome anasmia 
and symptoms of urTmia It appears that lead pamt used on 
the vooden verandah raihngs of houses becomes blistered and 
povdery m the sun and that the children get lead poisoning 
by hekmg the pamt off the raihngs and their fingers Statistical 
inquiry showed that nearly all the victims were habitual 
nail biters Histologically the lesions prmcipillj affected the 
renal vasculature Ihe course is one of progressive destruction 
of renal tissue and death from ur»mia 

Renal Dwarfism (Syn Renal Infantihsm Renal Kiel ots) — 
Renal dwarfism is defined by Barber as a condition of stunted 
development associated with bone deformities of the late 
rickets typo due to an insidious chrome interstitial nephritis 
of obscure tctiolog) The sexes are about equally affected 
and it may occur occasionally m more than one member of a 
family Ihe onset is insidious and it may not bo observed 
until sue or seven years of ago that development is retarded 
In other cases evidence of renal insufficiency may he the first 
manifestation Genu valgum is usually the most marked bony 
lesion but the deformities may be widespread Intelhgenco is 
unimpaired The imtial lesion appears to be a cliromc pro 
gressive and possibly congenital nephntis Histologically 
the renal lesions are of great vanety and complexity In some 
typical arteriolosclerotic lesions are present and in such cases 
hypertension cardiac hypertrophy and even retinal changes 
may be found In others there are vanous forms of glomenilitis 
marked pnmijy vascular Jeaions nr Jiypcrtension , 
carcho vascular changes are in fact more often absent than 
not Long standing mipainnent of renal function induces 
increased excretion and chimmshed absorption of calcium In 
the attempt to mamtam the concentration of calcium m the 
blood at a normal level this substance is withdrawn from the 
'ioft growing bones with the production of the characteristic 
bony deformities The prognosis is inevitably hopeless Death 
from urTima is the rule often precipitated by inloi current 
infection oi injudicicus operative interference Most cises 
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die at or before pubertj, but a few have been reported as sur 
nving to tlie second or third decade The treatment is that of 
chronic nephntis Deformities may be controlled by mechani 
cal means, but operations under general anaesthesia are to be 
a\ oided Ultra violet radiation aggravates the bony lesions 
and IS contramdicated 

Renal dwarfism is sometimes associated with congemtal 
hvdronephrosis chrome pyeloneplintis, congemtal cystic disease 
of the kidneys, and multiple renal calculi 

HYDRONEPHROSIS AND PYONEPHROSIS 

Hj dronephrosis is an aseptic retention of unne m the 
kidney or renal pelvis due to obstruction to the flow of unne 
It may be unilateral or bilateral congemtal or acquired 

3!tiology — Congenital hydroneplirosis is rare and occurs 
usuallj in male infants as a result of congemtal stenoses and 
septa m the ureter or urethra It may accompany abnormal 
developments such as horse-shoe kidney, or double ureters, or 
extra renal anomalies such as spina bifida and imperforate 
anus Acquired hydronephrosis may be due to (1) Supra vesical 
causes calculi within the renal pelvis or ureters, torsions, 
thickenmgs and kinks at the nretero pelvic junction, inflamma 
toT> septa and bands from chrome pyehtis, traumatic stnetuzes 
following calculi, growths m the ureter and bladder, and 
compression of the ureter by abdommal tumours, movable 
kidney, aberrant vessels, abdominal adhesions and bands, 
chrome pelvic celluhtis and mabgnant growths of the cervix 
uten (2) Infim vesical causes stones or foreign bodies m 
the urethra, stnetures of the urethra and prostatic enlai^ment, 
pelvic tumours, enlai^ement of uterus, fibroids, ovanan cysts 
and growths and uterme prolapse Numerically the most 
important of these are impacted calcub, undue mobihty of the 
kidney and aberrant vessels In not a few cases, however, no 
obvious cause can be found 

Pathology — ^YTiaterer the cause, unreheved obstruction, 
partial or intermittent, leads to dilatation of the ureter, pelvia 
and calyces and finally atrophy of the pyramids and corte\ 
of the ladney Ultimately the fadney is completely destroyed 
and replaced by a sac Imed by fibrous tissue A unilateral 
hydronephrosis does not cause renal insufficiency, owing to 
the hypertrophy of the unaffected kidney A relatively small 
infra vesical lesion, will cause impairment of renal ftinction 
as both kidneys become mvolved In the latter, howeaer 
symptoms will deaeloji more slowly, as the bladder acts as a 
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reservoir which pro% ents senoua hack pressure for a considerable 
time Distended vessels on the inner surface of the hydro 
nephrotic sac maj rupture and cause hmmatima 

Symptoms — In the early stages there may be no symptoms 
Unilateral hydronephrosis is more hable to give nse to symptoms 
than the bilateral variety pam usually occurs intermittently 
and simulates renal cohe There may be a contmuous dull 
ache m the lorn, vomitmg polyuna, and occasionally 
haimaturia In the later stages a tumour may be felt and the 
patient may be aware of its mtermittent appearance 

Diagnosis — A renal tumour with a normal unne strongly 
suggests hydronephrosis Early cases can only he diagnosed 
with certainty by pyelography, when the characteristic flattening 
or “ clubhmg ” of the calyces will be evident Cystoscopy will 
reveal dumnution or absence of urine from the affected side 
Retrograde py elography , in w Inch a solution of sodium iodide is 
injected up the uretenc catheter, was mtroduced m 1006 by 
Voelckcr and Von Lichtenberg, and the resultmg pyelogram 
may demonstrate the characteristic lesion in the calyces 
5Ior© recently Von Lichtenberg and Buiz and Roeth have 
developed another method of extreme value— excretion 
lurography — in which X ray photographs of the urinary tract 
are obtained after the intravenous mjection of non toxic 
substances which aro selectively excreted by the ladneys 
Among the most successful of these substances are pyelectan 
(Glaxo), uropac (May Baker), and uroselectan B (Sobering), 
which aro rapidly excreted by the kidneys in high concentration 
suitable for radiography The only contramdications to the 
nse of these drugs are severe kidney (azot»mia) and liver disease, 
and very acute inflammatory lesions of the urmary tract 

Prognosis — The prognosis vanes with the cause and the 
completeness with which it can be removed The chief danger, 
apart from gradual destruction of the kidneys, is that the sac 
may become infected and result m a pyonephrosis 
Treatment — ^The treatment is entirely surgical 
Pyonephrosis — Py onephrosis is a distension of the renal 
jielvis with pus It arises as a sequel of py ehtis, or from infection 
of a hydronephrosis Renal ealeuh are the commonest cause 
Tuberculous pyonephrosis is a not uncommon complication of 
tuberculous ladney {vide p 13 >) The symptoms m the early 
stages of pyonephrosis are those of hydronephrosis, and the 
onset of infection is ushered in by pyrexia and rigors The 
treatment consists of nephrectomy provided the function of 
the other kidney permits The treatment of bilateral cases is 
purely palhative 
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liACiLLVh coLi I^^Fcr^IO^s 

Bacillus coU communis (BCC) niQ\ appear in tht uniio 
\ntliout causing constitutional s\'inptoin‘» and is then known as 
baciWuna \Shen coh baciUuna is accoinpamed by pyuna 
innaramation of sonic jmt of tho unnar\ tract has oectirrtd 
If tho inflammation is confined to tho renal pchis the condition 
IS known as pychtis, and if to tlio bladder, cyslilts 

Acute BCC Pyehtis — D colx are tlie infecting organisms 
in 75 per cent of cases of acute pjchtis tho remamder usually 
licing due to blrcptococcal awl staphylococcal infections 
In the majonty the path of mfection is belies ed to be by 
tho blood stream but in some it is apparently an ascending 
infection from tho bladder cither directly or tlirough tho 
pen ureteral Uanpliatics 'Whatcaer tho path of infection, its 
location m the renal jielvis is determined by certain factors, of 
uluch local trauma either from eatcmal injury, or internal 
injury from a calcoJus obstruction to tho unnars fiou, ami 
loucred resistance of the patient to infection in general arc 
the most important 

Palholoyy — Tho local lesion consists of an acute mflnmmation 
of tho mucosa and submucosa of tho renal pehis, which in 
chronic cases leails to ulceration and scamng with consequent 
deformities ; 

hymptoms —The symptoms of acute py chtis arc those of an 
acute bactenamia together with those of inflammation of some 
jiart of the unnary tract nccompantetl li\ bacilluna or jiyurn 
Ilierc may be a short prodromal stage %nth malai'-t, headache 
anorexia constipation and jicrhiips frequence of mictuntion 
In this stage the unne nia\ contain only tract of albumen a 
few leueocidcs, and grou th of B C C is scanty It is important 
to note that in the first feu days it max not bo possible to 
establish the diagnosis from ctaminatioas of the unne The 
onset of the acute stage is sudden with great frequency , half or 
quarter hourh , strangury , abdominal pain tendenicss and 
pseudo ngidity Tho teraperalurc rises to 103® or lOi®, ami 
there may be ngors In some cases there is frank h'ematuna 
Oeneraljy the unne is scanty, highly coloured with a xerx acid 
reaction turbid or opalc*sfcnt and has a charactenstn, ‘fishx 
odour Constipation is present and there may bo frequent 
vomiting Later the pain becomes localised to one lorn and 
IS often of a dull, aching character Headache may be a 
prominent symptom, and toxic delmum and cxen coma may 
«><«tir Tlic pUicnt ih fliiched and tho tongue is dn ami 
c-oitc<l ( areful paljntion mi\ show th it tlic afTecteil kidney 
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IS enlarged and tender The*© is a marked leucocytosis dnnng 
the stage in w hich there is not much pus in the unne When 
pyuna becomes abundant the leucocytosis decreases Blood 
cultures are frequcnth positive in the carher stages In some 
the sjmptoms are chiefly those of cystitis although the 
bladder may have been secondarily infected from the renal 
pelvis With cystitis there is usually much mucus m the urine 
Gourst — ^Tho course is very variable The acute stage may 
subside m a few dajs or weeks The temperature falls by lysis 
and the local aymptoms disappear In most cases baoiUuria 
and pyuria persist in microscopical amounts for months after 
the actual symptoms have subsided Recurrences are not 
imcommon after complete recovery and are usually precipitated 
by mtcrcurront infections, such as catarrhal colds or influenza 
or by injudicious purgation In severe cases the infection may 
spread and mvolvo the renal parenchyma, a condition known 
as pyelonephritis or surgical kidney PyeUtis in children 
occurs most commonly under two years of age, and almost 
oxclusivoly in females The constitutional sjouptoms are 
frequently very marked and out of proportion to the unnary 
signs The disorder may begin as a gastro intestinal disturb 
ance, or may closely simulate appendicitis or meningitis It 
IS one of the rare causes of rigors m children under two years 
of age, a fact which maj be of some iliagnostic importance 
Dijferciittal Diagnosis — ^In tho early stages with minimal 
urinary signs the malaise and pyrexia may simulate influenza, 
and the persistent headache, typhoid AVhen tho abdominal 
signs are marked, differentiation from an acute abdomen, i c , 
ippendicitis peritomtis, cholecystitis or salpingitis maj bt 
difficult A careful and repeated examination of the urme will 
generallj lead to a correct diagnosis though tlus may not be 
po«!sible for a few days 

Chkonio Psxmns 

Chrome B C C Pyehtis is usually a residual infection of tho 
renal pelvis, following an acute attack, and may persist for 
montlis or years.or may be permanent It may be quiescent 
or responsible for repeated acute attacks of pyeUtis or cystitis 
Sometimes the symptoms of pelvic infection, are absent, though 
this is tho cause of a persistent cystitis Tho symptoms may 
be general or local Of the general sjoaptoms undue fatigue, 
lieadache pam in the back digestive disturbances, and 
sjanptoms of neurasthema are tlio most common The chief 
local symptoms are frequency of micturition, or tirgenc} , and 
46 
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piin m the loin or region of the bladder It is important to 
remember tliat bacilluna maj persist indefinitely without 
sjnnptoms of anj kind and maj bo quite innocuous Conatipa 
tion IS a predisposing cause of acute exacerbations of pyelitis 
ui those v.ith chronic haciUuna, but more frequently they ate 
caused by the injudicious use of purges Clmmio pyehtis ma} 
give rise to pj onophrosis 

Treatment — The first essential is to ensure that the p^ehtis 
is a pnniarj disorder and not a comphcation of some underl 3 ung 
condition, such as a calculus Stnet confinement to bed is 
imjieratue in the early stages The diet can be left to the 
wishes of the patient Large quantities of fluids (not less than 
G pints per tuenty four hours), sucli as water, barley water, 
Controxeville or milk, should l>c given Purges shoidd never 
be emplo 3 *cd, as loose stools are contrainihcated The bowels 
maj ^ kept open by Inbncants sueb as paraffin, or simple 
enemata The chief object of treatment is to maintain a largo 
output of olkahno unne Pus and organisms are htcrally w ashed 
out with the diuresis, and the growth of the latter is inlubittd 
bj the alkahmty of the unne Alkalis must therefore bo given 
by mouth, in doses laige enough to render the early morning 
Bjiccimens of unne (the most acid of the twenty four hours) per 
sistentlj and defimtely alkahno (pH=above 7 0) until all signs 
of inflammation have cleared, \ t , usually for at least several 
weeks As a nilc, the pyrexia, pam, and tenderness subside 
within forty-eight liours of the unne bccommg defimtely 
alkahno, but return at once if the degree of olkalimtj bo allowed 
to dimmish The beneficial results of olkah therapy, when 
adequate doses are given, arc so consistent and striking that 
other treatment is rarclj called for, and indecil failure to respond 
generallj' means either that the ongmal diagnosis was wrong, 
or that the condition is associated w ith meclmnical obstruction 
m the urmarj passages In such coses further investigation 
by means of cj-stoscopj and urctenc catheterisation should 
not be delajed AlkaUa should be given as a mixture of equal 
parts of potassium citrate and sodium bicarbonate, gr 30 to 
00 of each, as manj tunes a day ns is found to be necessary 
to obtain and to maintaui the required degnje of olkabmtj of 
the unne The latter can lie readily estimated daily (if necessary 
by the patient) m a very few momenta, by noting the colour 
of the unne after the addition of a few drops of a 0 1 per cent 
solution of brom thymol blue, and comparing this with a 
standard inihcator • As a rule some *100 to GOO gr of alkali 

• TLu U.l)H Cd{ilhlor, iun^icd by the ISnU-h Unig Iloiwn Ltd, Is a 
coarenmnt form of apparatus for tfai pttrpoeo 
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IKsr onty four hours will suffice, but e'v en larger doses may be 
required, especially at the outset As renal function is unaffected, 
no danger from alkalosis need he apprehended Tincture of 
hyosejamus (TTtSO to GO) may he added to the murture as 
an antispasmodiQ if required Alkah treatment must not be 
relaxed, until by trial it is shown that a reduction of dosage 
18 not foUou ed by a return of pus or bacilh m the urme or of 
constitutional symptoms In some cases it is necessary to 
continue treatment for months or 3 ears to pre\ent relapses 
Alkahs will not, of course, he successful if mechamcal obstruction 
to the flow of unne be present, as in the later stages of pregnancy 
In such curcumstanocs, and when it is not possible or desirable 
to deal immediately with the obstruction other methods are 
indicated It has been found that growth of B C C m the 
urinary tract can be readily and often completely inhibited 
ulien the urme is rendered sufficiently acid especially in the 
presence of certain of the ketone bodies Tor tlus reason the 
ketogemo diet was mtroduced for the treatment of B C C 
pyeUtis As, however, the effective degree of acidity is very 
high, it was necessary to supplement tho diet which was itself 
extremely unpleasant, b\ a ngid curtailment of the fluid mtal^^o 
111 order to mduce a sufficient concentration of ' acid ” m the 
urme These conditions could often only be maintained 
sufficiently long to ])ro<luco a temporary cur© so tliat tho relapse 
rate w as high Pleasanter and much more effective is mandeho 
acid (Rosenheim) a substance related to the active prmciple 
(B hydroxybutync acid) of the ketogemc diet Mandeho acid 
18 given by mouth in doses of 3 grm four tunes daily with 
ammornum chloride (15 gr) to provide tho optimum unnary 
acidity (jiH 5 3) They are sometimes combined and given 
as ammornum mandelato (3 grm three or four times daily) 
The fluid mtako is restricted to less than 2 pints per twenty four 
hours Very encouraging results have been obtamed but, 
chiefly because the treatment cannot be contmued foi sufficiently 
long penods without causing severe gastro intestinal dis 
turbances or damaging tlie kidneys, the relapse rate is again 
high jMoro recently stdl sulphanilamido and sulphapyridmo 
(M B G93), well known for their effects m streptococcal 
infections, have been found to give tho most remarkable results 
m BCC infections of the renal pehis Details regarding 
administration of tho sulphonamido group of drugs are gi\en 
on p GO In iirinara' infections tho dosage in adults should 
usually be a total of 3 to G grin per diem No dietary 01 
fluid restrictions need I»o imposed as it is effcctivo nithin 
a wido range of urinary reactioiu (pH 5 2 to 0 8) There is 
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eMdenco that sulphoiiamidos are even more etTcctivo when 
given in conjunction with alkalis Thoj arc particularlv 
valuable in children and during pregnancy In chronic pyeliti? 
after a thorough search has been made for mechanical cau«;c>. 
of chromcity, such ns impacted calcuh anatomical deformities 
duo to scarring of the caljccs and pelvis, etc , sulphonamulas 
should always be tried first and if tliev fail, mandelic acid In 
long-established clironic B coh pjclitis alkalis are chieflv of 
value when given eontimiousl> for months or oven years for 
the prevention of acute exacerbations ^^nrious so tailed 
unnary antiseptics, hoxaimno, liexyl resorcinol, and numerous 
other substances are frequently emplojed but the results are 
usually disappointing Autogenous vaccines have long been 
in vogue but their value has certainly not y ot been established 
It must bo admitted that the treatment of chronic B C C 
Pjohtis is often unsuccessful 


PEUmCPHUlC ABSCESS 

Pcrmephrio abscess is a condition due to the formation of 
an abscess in the penncpliric tissues, either as a result of a 
lucmatogenous infection from a distant focus or more rarcl> 
bj direct infection from the kidncj or neighbouring structures 
Iho infecting organism is ncarl;^ ahvajTS the Slaphjlococcva 
\njoQtnea aureus 

^lidlogy — ^Pennephrio abscess may result from direct injury 
to the loin or from staphylococcal elan infections — carbuntle 
furuncle or sycosis The interval between the pnmarj infection 
and the perinepliric suppuration is usually from two to four 
weeks but maj be as manv months It is occasionally due to 
streptococcal or pneumococcal infections and mav follow 
tonsilhtis acute infectious diseases and influenza 

Pathology The initial lesion is liclioved to bo in the cortex 
of the kidney m tlio form of minute abscesses which j>eiictnite 
the renal cajisulc and so reach the j>enncplmc tissues Pus 
Titrcvi3rfia^'’Av> Wtt umV rriTiy 'XitnriV m *iVa; Vtftv. 

or It mav travel down the psoas mu'iclo to the groin or jxjUi-h 
it inav rupture through tlio (bnplimgm enter the pcntonciil 
cavitv or the intestines or by lymphatic spread infect the 
pleural cav ities and cause empyema 

»St/inpfoiits Tlio onset is nsuallv iuskUous witli vague 
svmiitonis of fatigue maldisi and pvrexia Locihsing signs 
in the form of lumbago jiatiis iii the loins or back, lup or tlugli 
mav not apjicar for tw o tlireo, ormany weeks Aliiujimay be 



NEW GRO\^THS 12 '> 

tho first ob\io\N sign Tenderness in, and bulging of, the 
posterior renal angle are important signs As tlio conclition 
progresses, signs ot to\ajinia develop, pallor, 8^v eatings, high 
‘ septic ” temperatures, with or without rigors, occur, and 
the leucocyte count increases to 20 40,000 per o mm There 
may be duninution of tho breath sounds, and dullness on 
percussion over tho baso of the lung on tho affected side The 
diagnosis is confirmed by an exploratory puncture into the 
tumour The unno is usually normal, but may contam a 
trace of albumen and a feu leucocytes Some cases of what 
appeals to be permephno suppuration undergo spontaneous 
resolution 

Diagnosts — ^In tho early stages, lumbago lup joint disease, 
rheumatism, and sciatica may all bo simulated In the pyreMal 
stage the diagnosis from influenza, typhoid, septiciemia, 
tuberculosis, and mfectivc endocarditis may be difficult • 

Treatment — Tho treatment consists m c^acuatmg the pus 
by incision, but this should not be done until the suppuration 
18 ” ripe ” If tho temperature and suppuration continue after 
operation a renal carbuncle should be suspected Tho prognosis 
18 good m the vast majority of cases adequately treated 

Renal Carbuncle — This is a circumscribed abscess of the 
cortex of the kidney, consisting of a fusion of a number of smaller 
abscesses separated by a zone of granulation tissue from the 
rest of the kidnoj It is usually unilateral and is due to a 
hicmatogenous infection by the Slaphylococcus fiyogreuw aureus 
Xtiologically it IS similar to x>cnneplmc abscess and uoiiallv 
foIIo^%8 furunculosis Tho chmcal signs are those of pennephne 
abscess and the diagnosis cannot usuallv be made before 
operation 


NEW GROWTHS 

New growths of the kidney may be classifieil <is — 

(o) Innocent tumours bpomata, fibromata, adenomata 
angiomata 

(6) Slahgnant tumours hypernephromata, carcinomata, 
sarcomata 

In addition there are new grow-ths of the renal jkjIvis innocent 
tumours — papillomata , and malignant tumours — carcinomata 
Innocent tumours of the kidney aro relatively rare, tho 
adenomata bemg tho most common Most mahgnant tumours 
of the ladney are pnmary and the commonest is the hy per 
nopliroma originally desenbed m ISS*? by Grawitz and still 
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known hy Ins name It was thought hy him to be a snpmren'il 
rest, but is non considered to bo either a malignant adenoma 
of the kidney or possibly a carcinoma of the renal tubules 
It may occur at anj age, and begms as a sohd tumour of the 
upper pole of the kidnej nhich later undergoes cystic degenera 
tion with areas of necrosis and Iifemorrhages ihcroscopicalh 
it rambles portions of the adrenal cortex Metastases occur 
iia the blood stream and involve the lungs, long bones 
vertebKB, bones of the skull, or indeed almost anj organ of the 
body liie secondary deposits may first draw attention to the 
conation In the lungs a large circular opacity resembhng a 
cannon ball may be seen on X ray examination Sarcomata 
usually occur in children under five years of age and are 
therefore thought to be congemtal in ongm 

Signs and Symptoms — In children the first sign is usually 
a progressive enlargement of the abdomen, pallor, loss of weight, 
or pressure causing obstinate constipation , hiematuna is 
comparatively rare The most &equent form of new gro^i,h 
IS a congenital sarcoma The prognosis is extremely bad, 
though nephrectomj should be performed without delaj m 
the absence of obvious secondary deposits In adults the 
cardmal symptoms of mahgnant growth ore hsmatuna, pam, 
and lose of weight Hsmatuna is generally the earhest sign, 
and is present m over 76 per cent of cases at some stage Pam 
may be intense or merel;^ a dull ache m the back or lorn Penal 
cohe may be simulated by the passage of clots of blood down 
the ureters The sudden appearance of a varicocele on the 
left side may be an initial ^mptom, as the left spenoatic vem 
enters the left renal vem The treatment of all forms of renal 
new growths is purely surgical In connection with this 
subject it maj be pertinent to mention two important rules of 
nephrology (a) the most common cause of hsematuna m 
children is some form of glomendo nephritis , in adults over 
middle age mahgnant growths , and (b) hiematuna in an ailult 
should arouse suspicion of a mahgnant growth until tlus 
diagnosis has been disproved 


RENAL CALCULUS 

Renal calcuh consist of various crj’stalhne or amorphous 
unnary constituents bound into a mass b\ a cementing sub 
stance liittle is known abont the factors which contribute 
to the formation of stones Among those beheved to be of 
importance are the presence of an organic nucleus, stagnation 
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of the imne, /ind alterations m its colloid content In size 
calculi vary from minute concretions to large single or multiple 
atones In rather more tlian 10 per cent of cases they are found 
m both kidnej’B iloat calculi are of mixed composition, but 
pure stones maj occur Unc acid, calcium oxalate, calcium 
phosphate, and amraonio magnesium phosphate are the 
commonest varieties Calcium carbonate, C'ystin, and xanthm 
stones are aLo met with Although oxaluna may accompany 
calcium oxalate calculi it often occurs independently, following 
the ingestion of such vegetables as rhubarb, spmach, straw 
bemes and tomatoes, or it may occur in patients witli 
achlorhydria and gastric fermentation Renal calculi occur at 
all ages but are most common in young male adults 

Symptoms. — Pam, usually lumbar, is by far the most 
frequent iiutial symptom It may be sharp, or a dull ache 
intermittent or contmuous, and in not a few cases may be 
referred to the region of the unaffected kidney The attacks 
of pain may bo accomxianied by nausea and vomitmg On 
microscopical exammation of the unno, blood and pus are 
frequently found In some cases there are definite attacks of 
gross hiematuna ^^^lcn calculi are passmg down the ureters, 
attacks of the most excruciating pam may occur, associated 
with vomiting , these attacks are typical and are referred to 
as renal colic The pain usually starts m the loin or kidney 
region, and shoots down to the groin or testicle in the most 
agonising spasms The patient is doubled up uith pain, uluch 
may continue, with short mtennissions, for several hours, 
unless morplua be given The pain then dimuaishes and passes 
off, generally to recur some weeks or months later Cessation of 
the pain does not necessarily mean that the stone has passed into 
the bladder, but more often that fatigue of the muscular uoiU of the 
ureters has set in Haematuna commonly occurs after an attack 
of renal colic Bilateral renal calcuh may cause destruction of 
the renal tissue and so give rise to ur®ima , other complications 
are pyehtis, pyelonephritis, hydro and pyo nephrosis 

JDxosnosis — The tj^ical nature and distnbution of the jiain. 
together with blood and pus m the unne, renders the diagnosis 
m many cases easy In others the symptoms are less typical 
and may give nso to confusion, with numerous disorders, the 
most common of uhich are — appendicitis, mtestinal obstruction, 
saoro iliac disease, lumbago, gall stones, tabetic crises, or other 
renal disorders Radiology, cystoscopy, and urography are 
invaluable aids to diagnosis 

Treatment — ^Ifc is important to remember that roost stones 
are passed spontaneously' The pam of renal colic may bo 
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relieved bj hot baths or the local apphcation of hot poultices 
or hot water bottles to the loms Copious dnriks of hot 
lemonade, barley water, or weak tea are also of value If these 
measures do not suffice, morphia — gr J mth or without 
atropme gr Tfa — should always be given and repeated if 
necessary Inhalations of chloroform may be used until the 
morphia tak^ effect Between attacks, the patient should lead 
a quiet Me, avoiding sudden exertion of anj kind, and drmking 
freely of mineril w aters, to which either the citrate or bicarbonate 
of potash ma} be added The radical treatment of stones which 
ore not passed spontanoouslj , and are either causing persistent 
distress or infection of and damage to the kiduey, is surgical 


POLYCYSTIC KIDNEYS 

This IS a comparatively common congemtal abnormahtv 
occurrmg in about I m 600 autopsies It is usuallv bilateral 
though generally one kidnev is more affected than the other 
It 18 ofren familial Death usually occurs either m earh 
childhood or in middle life The liver and pancreas are also 
sometimes the scat of a similar cystic degeneration The o}*sts 
\ary m size and number, but eventually destroy the normal 
kidney tissue and lead to death from uremia The disease 
generally lemams latent, though infrequent attacks of hrematuna 
may lead to the discovciy of enlaced Jadneys Signs and 
symptoms of renal msufficienoy appear very slowly, and in 
no other condition is a high blood urea known to pciaist so 
long sometimes for several years, without other signs of renal 
failure The diagnosis rests on the lustorj of attacks of 
iiieraaturia and the presence of enlarged kidneys, and especialli 
uj)on the rather characteristic pyclographic appearances The 
prognosis is idtimatel^ extremely bad, and ^ere is no treat 
nient other than efforts to maintain a state of compensation 
for impaired renal function for as long a period as possibles 
and to observe extra care m avoidmg exposure and chills 

X X tii.srA'N 



AFFECTIONS OF THE JOINTS 
AND BONES 

authritts 

T he problem of evolviug a satisfactory classification of 
arthntis is one ^hich is not likely to bo solved until we 
acquire a more complete knowledge of the letiology of 
the condition At the present tune it is perhaps best to adopt 
the provisional classification of so called rheumatic diseases, 
suggested by the British Committee on Clironio Rheumatic 
Diseases This is given below 

Group I Rheumatic Fever Acute or Subacute 
Group 2 Acute Gout 
Group 3 Chrome Arthritis 

A Rheumatoid typo (atrophic , proliferative) 

(i) ICnown agfciology (gonococcal tuberculous, 
syphilitic, dysenteric, etc ) 

(u) Unteown etiology (rheumatoid arthritis , Still’s 
disease) 

B Osteo arthritic type (hypertrophic or degenerative , 
chmactenc) 

Group 4 Non articular Rheumatic Affections 

Rheumatic Fever and Gout have been described elsewhere 
Under the heading of arthritis of rheumatoid type of known 
sedxology are lacladed maay cases in which the primary ca^n 
of the arthritis is obvious Thus not uncommonly m association 
with an acute local infection, particularly tonsillitis, there may 
occur an arthntis, involving one or more joints which rapidly 
become hot, swollen, and extremely tender The joint canty 
contains a turbid fluid, winch does not, however, often progress 
to suppuration The patient is usually severely ill and pyrevial 
With immobilisation and rest of the affected jomts the symptoms 
gradually subside, but there may be residual stiffness and 
limitation of movement forlongpenods Such types of arthntis, 
72 ^ 
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whether secondary to streptococcal, gonococcal, or other types 
of infection mnj zcasonablj be termed infective arthritic 
Siilphommides are of a aloe in tins tjpe of arthritis 

When, howea er, all eases of arthntis of known origin are 
excluded, there remains a very large group where arthritis is 
the most prominent, though not necessarily the only mamfesta 
tion of disease TVo very frequently encountered types of 
arthritis fall under this headuig, and are known as rheumatoid 
and osteo arthritis , and, in addition, alhed probably to 
rheumatoid arthntis, there are two relativel> uncommon 
vaneties, Still’s disease and ankylosmg spondyhtis Although 
m rheumatoid arthntis osteo arthntic changes may eventually 
supervene, the two conditions are completely different as 
regards their age and sex incidence, letiology, and chnical 
mamfestations, and they accordingly are descnbed separately 


OSTEO ARTHRITIS 

Some degree of osteo arthntis, particularly in the larger 
joints, 13 present in practically 100 per cent of persons over 
the age of fifty Fortunately it often causes httle or no disability 

filotbid Anatomy — Osteo arthntis may affect any joint, but 
It IS most commonly encountered in the spme, the knees, hips, 
elbous, and acromio clavicular jomts The shoulders are loss 
frequently involved The condition may sometimes involve 
only a single jomt, but more often several are affected though 
With varying degrees of seventy The primary changes are 
ercsion and destruction of the cartilage, particularly at pressure 
pomts, and a thickening of the sub chondral bone due either 
to compression or new formation In advanced osteo arthntis 
there is complete destruction of the articular surfaces, and u here 
the bones come in contact they show a dense, hard surface 
descnbed as ebumation In addition, around the edges of the 
joint there are bony projections termed osteophytes The 
synovial membrane is only involved secondarily 

Sltiology — Osteo arthritis is not a systemic disease with 
Becondaiy joint mamfestations but a primary disease of the 
joints themselves Tmuma is a frequent cause, and injuries 
even m relatively early life may many years later produce 
severe osteo arthritis The mci'fence of the disease increases 
with age and the changes are almost certainly due to "near 
and tear ” of the artic^ar surface Focal infection probably 
plays no part m the production of the disease Abnormal 
strain on joints produced by faulty posture ultimately 
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111 ostoo arthritic changes Considerable overweight also 
predisposes to osteo arthritis, particularly of the knee pints 

Symptoms — ^Theso v,ill depend on the joints involved 
Disabihty is usually greatest when the hip joint is affected 

On phj^ical examination movement is often limited owing 
to the disorganisation of the jomfc, the presence of osteophytes, 
and the tluckening of the capsule Marked crepitus can bo 
felt, duo to erosion of the articular cartihgo Often osteophytes 
can bo felt as small, hard projections around the edges of the 
joint Pam la a very variable feature , sometimes when there 
13 marked crepitus, jomt movement is but little impaired and 
IS practically free from pain Patients with osteo arthritis often 
find that their pain is much aggravated in cold md wet weather, 
and 18 reUeved by warmth The blood sedimentation rate is 
within normal Umits and there w no anscmia The general 
health is unimpaired 

Treatment Prom the nature of the disease cure is obviously 
impossible, but m severe cases considerable rehef may bo 
obtained by the use of surgical apphanccs such as caliper 
sphnts which help to rebevo pressure on joints such ns the knee 
or hip Deep X ray treatment is sometimes helpful or in very 
severe disease of the hip jomt, excision of the joint and 
ankylosis may rehovo the pam When the knees are chiefly 
involved, if the patient can lose a considerable amount of 
weight there is less stram on the joints Soraetunes mam 
pulation under an ana:athetio is helpful Aspinn is, perhaps, 
tlie most useful drug for the relief of pam and its contmued 
use even m largo doses rarely produces unpleasant 
symptoms Diathermy and physiotherapy are often of great 
assistance 

Chmactenc Arthritis — At or about the period of the 
menopause it is not uncommon for arthritis to develop, affecting 
pnncipally the knees These become stiff and painful, and on 
examination are found to be enlarged, duo to proUferation of 
the synovial membrane and thicKemng of the periarticular 
iismss Ti’o pitients asttsSy oremwgi'i shcir 

evidence of hjrpothyroidism H the weight can be reduced 
by vigorous dieting the condition improves ThjTOid extract 
also appears to be helpful, but tins may bo due merely 
to its ir^uence m producing a loss of weight Sometimes the 
artlintis disappears when the menopause is past, but it may 
ultimately progress to osteo arthritis Oestrogenic therapy 
(mde p 284) is also said to give good results rbo joints should 
bo supported by some form of dastic bandage "Mavsege, 
dmtliermy and endocrine t)ienip> also be tried 
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At about the same i>enod nodular spellings at the 
« r the terrmnnl phalanges arc often found These are fnown 
i» IJeberden’s nodes Initially the swelling is jicnarlicubr b it 
eventually osteo artlintis may develop The condition is seen 
occasionally m association witli generalised osteo artlintis or 
rartly jn patients with rheumatoid arthntis "Sforo frequenth 
it occurs m the absence of any form of arthritis elsewhere 

RHEUMATOID ARIHRITIS 

Tins type of arthntis is sometimes also knowm ns atrojhic 
or infective arthritis The disease affects mainly females Ih 
proportion being about seven females to one male and it i"* 
most common between twenty and forty Tins is in striking 
contrast with osteo arthritis m which males are more often 
affected and the incidence increases with advancing years 
Mortid Anatomy — In rheumatoid arthntis any joint ina\ 
Ic affected but those most constantly involved arc the small 
joints of the liands and feet more particularh tlic proximal 
intcrplialangcal joints 

The disease begins in the synowl membrane and pen 
articular tissues wluch hocoroc tluokenwl and proliferated and 
on microscopical examination show mfillration w ith lymphocytes 
and plasma cells Later tho proliferated synovial membrane 
becomes adherent to tlio articular cartilage which may Is 
destroyed The undcrhing lioiie becomes atrophied, and m 
the later stages there may be subluxation and sometimes 
fibrous ank^lo3ls wluch however very mrely liecoraos a bony 
union Fven catlv in tho Ui'casc there is atnking wasting of 
the muscles surrounding an affected joint In tho fingers this 
produces the cliaractenstic spindle shaped deformity 

Etiology — In spite of an enormous amount of research 
the prol Icin of the aetiology of rheumatoid artJiritis remains 
unsolved It certainly is not due to trauma though somctirncs 
osteo arthritic changes may occur in a patient with rheumatoid 
artlintis Bv many the disease is considered to be duo to focal 
[nfection the Bite <if the jaiman mfeetion heing thought to 
Ixi variously m infected tetUi tonsils sinuses gall bliuldtr 
appendix urinary or genital tract By some it is maintimwl 
that rheumrtoid artlintis is doe to intestinal toxemia 

Tliere are many features m rheumatoid arthritw winch 
suggest that the chiease w infective m origin ^\mong tin c 
an. pvrcxn tachycardia moderate leucocydoscs increased 
seilimcntalion rate and evidence of general ill health such 
ns nnxnua Morcuvir histological examination of synovial 
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mcniljr'vno and permrticnlar tissues shovr changes resembling 
those seen m mflammatorj /wnditiona Further, positive 
agglutination and preoipitm reactions to hajmolytic streptococci 
are often found in the sernm of patients with rheumatoid 
arthritis 

If the disease is due to a local focus of infection there are 
three possible explanations for the development of arthnte 
(1) that micro organisms actually migrate from the focus to 
the joints, in other uords, that the arthritis is metastatic m 
origin , (2) that toxins formed in the focus of infection are 
absorbed and produce secondary changes in the jomts , (3) 
that the presence of an infective focus produces a “ sensi 
tisation ” of the tissues, and that rheumatoid arthritis is 
comparable with allergic manifestations, such as the joint 
conditions sometimes seen in serum reactions None of these 
explanations can he regarded as wholly satisfactory It is 
certam that the arthntis is not metastatic and bacteria arc 
very rarely found in either the blood or the joints of rheumatoid 
arthntis In favour of an allergic origin is the fact that a 
considerable proportion of patients with the disease show 
jiositive skin reactions to toxio products derived from hcemolytio 
streptococci 

If proof of the lufeotive origin of rheumatoid arthritis is 
deficient, there is even less evidence in favour of other 
hypotheses Endocrine dysfunction, deficiencies m diet, 
(^turbances of tlie sympathetic nervous system have all been 
suggested as causal factois, but there is little or nothing to 
support any of these views, except that a typo of arthritis 
does occasionally occur at or around the menopause, which is 
sometimes described as chmactono arthntis (vide p 731) 

In general it may be said that whatever be the mechamsui 
underlying the development of rheumatoid artlintis, general 
ill health, malnutrition, and unhygiemo surroundings play an 
important part as predisposing lactora 

Symptoms oi Rheumatoid Arthritis — ^Tlieso vary consider 
abJj tc the stegie of the dieesse end its soroivij 

The onset may be somewhat sudden, often with pjTCxia, but 
in such cases a careful mqiurj mto the history will usually 
elicit the fact that vague jomt symptoms such as pam and 
stiffness, had been present for some tune before more acute 
symptoms deteloped Much inoro frerpiently tlie onset is 
insidious, and it is only after seveial montlis that the patient 
is compelled to seek medical advice As with so manj otlier 
cliromc diseiscs spontaneous remtesions, partial or complete, 
are not uncommon 
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Tlie BjTTiptonis and signs lO'Vj be de'ilt ^\lth con 
\cn 1 cntl 3 under tiro heiding^^ the condition of the jomt« and 
the general snuptoms 

Jomts — In rheumatoid arthntis an\ joint niaj be affected 
but those most constantlr mvolwl are the small joints of the 
luinds and feet more particuKtK the pro^mal mtcrplnl ingeil 
joints In addition to these am or all of the larger joints may 
shon jiathological changes 

In the carher stages of the disease the most jromnienl 
8 \-mi toms are pain and stiffness and the latter is most marked 
Vihcn the patient auakes m the morning On moiing the 
joints tlic stiffnesa to a great extent passes off onlv, hoaeier 
to recur after a |>enod of rest Ihe earliest cliangi^ is a 
thickening of the penarticiihr tissues associated with vanal le 
amounts of fluid m the joint caiiti In the case of the inUr 
phalangeal jomta there is a cliaractenstie aj mdle sliapcd 
enlargement wluch is usuallj most obiious in the proxinul 
joints The skm over the affected joints is often pale waxv 
translucent and alum The tcrojicraturooftho joints is twualh 
subnormal and there is profuse local sn eating of the palms and 
solos IMien latgcr joints such ns tlie knees are affected 
the joint becomes soroeuhat snoUen and looks even larpir 
than \t realU is owing to rapid wasting of the muscles m tlio 
neighbourhood During the more acute stages of the (Iweaso 
the joints are tender on pressure and although moxement u 
po<;siblc It Ls piinfu! When definite penarticular thickening 
has occurred the deformiti of the jomt jitrEists for long periods 
c\cn though pam and tenderness raaj have tlusapjtcar^ 

In the more clironio cases of rheumatoid artlmtis there !■» 
great deformity of the joints although bon> ankylosis don 
not occur moicraent ma^ be quite impossible owing to 
contracture and thickening of the ligaments In the Iiand? 
wTisl-tlrop IS common and ulnar deflection of the finger^ h 
clmractoristic slInlInrl^ foot droj mav occur Tlie knrci« 
sliow a great tenilencv to become aculclj Rlvc*! 

The svnoiial membrane is thickcncxi but the orih diaiig 
ift the loner m a eaKfacttan ta the ftei^hlKiurhood of ihi 
nffecte<l joints which renders them unusually translucent to 
\ ra\'s In se\erc and icrv chronic cases however there 
tna\ ficcrtwion of the joint surf ices a'5soctatcd withsullnanti n 
and dis rgamration of the joints an 1 fil rous or riroh Iwm 
ank>losU5 

Genera! Symptoms — Mtliiugh the most (romincit 
SMnj toms an nf rail to tit jiirts rhttuiali 1 iiriliriU 
must Ikj n*gardwl m u broader aspect as a gtneral diitearhi 
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In nearly all cases there is some pytexia, which, especially 
during the more acute stages, may reach 102“ T or higher 
rho pulse rate is often persistently raised, even though the 
patient is m bed but apart from tlus there is no evidence of 
cardiac involvement The blood pressure in chronic cases is 
usuallj low There is often a moderate secondary anemia, 
usually with a defimte polymorphonuclear leucocytosis A 
markedly raised blood sedimentation rate is always foimd 
The appetite is poor and the tongue furred Headache 
and depression are common Amehoration of the joint 
symptoms is usually preceded by an improvement m the 
general health 

Treatment — ^Attention to tlio general health is of prime 
importance The patient should be nursed m an airy and 
w ell lighted room, or even better, on an open veranda In 
the absence of sunshine ultraviolet light is often beneficial 
A hght diet with an abundance of fresh fruit and green 
aegetables is advisable, and meat should be either avoided 
altogether or stnctly limited m amount The patient must 
be encouraged to take plenty of fluids, such os orange juice or 
lemonade In addition, wheat germ should be given, as it 
contains much vitamm B, and cod hver oil is sometimes 
beneficial Blood transfusion is often recommended, especially 
in patients with considerable anaemia 

Focal Injection — Wliatever views may be taken of the 
role of focal sepsis m the production of rheumatoid arthritis, 
there is general agreement that any obvious focal infection 
should be eradicated Though such a procedure may liave 
little immediate influeuco on the condition of the joints it is 
cortauily beneficial as regards the patients general health 
While wholesale extraction of teeth is unnecessary and 
imdesirable, any that show defimte evidence of infection, 
whether on radiological or chmcal grounds, should be extracted 
Similarly, genumely infected tonsils should be enucleated Not 
more than one or, at most two teeth should be extracted at 
one time, as sometimes the operation may produce an exacerba 
tion of the disease In any case beforo extraction ls performed 
the teeth should be scaled and the mouth rendered as clean as 
possible 

On the whole, treatment with vaccines, whether autogenous 
or stock, IB disappointing When an improvement does occur 
following a vaccine, it is possible that it may haie been duo to 
a ‘ protein shock ” effect rather than to any specific action 
As in so many clironio diseasts any new treatment may for a 
time produce improvement, which 
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Sulphoiianudes seem to be ineffective and me likely to add to 
the patient’s di-jcomfort 

Protein shock Therapy — It has long been l,.non n that an 
acute pyrexial illness, occurring in a patient with rheumatoid 
arthritis, sometimes prodncetl a temporary impiovement in 
the condition of the joints This suggested the production of 
fever by such methods as an intravenous vaccine or the 
injection of a protein, such as sterile milk By these means 
it IS possible to produce a transient pyrexia After tius lias 
subsided there is sometimes a striking improvement The 
hands and feet, previously cold and clammj, become warm 
and dry , pain and stiffness is also diminished Unfortunatelj 
these effects are usually transitory One method of protein 
shock therapy is to mjeet intravenously a vaceme of typhoid 
bacilli starting with a dose of about 30 milhon organisms 
The injection is repeated about every fifth day for about a 
month, mcreasmg the dose up to even 200 milhons The aim 
of the treatment is to prodtfe© a sharp pyretml reaction lasting 
up to tn enty four hours, and the dose of vaccuie must bo 
graduated mth this end m view Protem shock therapy is 
most likely to be helpful in the earher stages of rheumatoid 
arthritis 

Artificial Pyrexia {Pyrolherapy) — ^The bod) temperature 
may be kept between 105* and 107® F by placmg the patient 
m the Kettermg h) pettherm This consists of an air conditioned 
cabmet in w Inch the temperature and the humidit) of the air 
can bo controlled ravourable results have been reported in 
mail) t) pes of acute and chronic arthritis, especially gonococcal, 
by exposure in the hypertherm for periods of between five and 
seven hours The treatment has to be repeated on scicnil 
occasions 

Oold Therapy — During recent Jears the treatment of 
rheumatoid arthritis by gold lias been tried, especial!) b) 
Torestier The compound usually employed is Solganol B , 
an orgamo preparation contauuug 37 per cent of gold Intra 
muscular mjections are given at intervals of four to five days 
for about six weeks The mitial is 0 01 grm , mcreasmg 
UD to 0 4 mm The actual dose and the extent to which it is 
increased depend on the reaction produced The ami should 
be to give such an amount of the drug as will produce an 
exacerbation of symptoms lastmg twenty four hours The 
total iniount of the chug iii i umrse should not exceed 2 grm 
Further courses will be required after an interval of several 
months The blood sedimentation rate is a guide to treatment 
Injections must be stopped if toxic manifestations such as 
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ftlbxiramuria, rashes, whether erythematous or purpuric, or 
stomatitis, develop Disease of the heart, liver, or kulnejs is 
a contraindication to gold tlierapy , tests of renal function 
should alvrajs precede treatment 

Trealmenl by Drugs — The salicylates are less effective m 
controlling pam m rheumatoid arthritis than is the case xii 
rheumatic fever, but oven so aspirin in 10 gr doses, especialJv 
if combined with 5 gr of phenacotm or medmal, may give 
considerable relief Supposed mtestmal antiseptics, such as 
salol and guaiacol, are of no value The patient is usually 
anaimic and iron should bo given in full doses 

General Ma7iagement — An essential point m the treatment 
of rheumatoid arthritis is the prevention of deformity This 
object iS best obtained eusuring that the joints are kept m 
satisfactory position dutmg the acute stage of the disease 
To avoid ivrist drop and foot drop, emtable sphnts must be 
apphed, and it is most important to prevent the knees becommg 
fixed in a position of flexion The blood sedimentation rate 
should be estimated at mtervals, as a fall m the rate is an 
indication of improvement The most valuable guide os to 
the activitj of the disease is tenderness on pressure over the 
affected joints So long as this persists, rest is indicated, but 
all the affected joints should be gently moved through their 
full range once every day to prevent the formation of adliosions 
When the joint is no longer tender, active movements and 
massage must bo instituted If deformities such as uTist drop 
have occurred, no attempt should bo made to improve the 
position of joints by forcible movement, cither with or without 
an aniESthetic, until local tenderness has disappeared Ani 
mampulation of jouits wliicli are actively inflamed is Iikeij to 
load to a serious e:iacerbation of symptoms 

The problem of the restoration of function m joints 
deformed by rheumatoid arthritis is maiiJy one for the 
orthopaidio surgeon Even m casra which appear hopeless, 
great improvement may result It must be realised tliat to 
a certain extent rheumatoid artlintis is a self hmited disease, 
the activity of which tends to die out m the course of years, 
even if completely untreated In chrome cases a great deal 
of disability is due rather to lack of function than to oigamc 
changes in the joints, and provided them are no signs of active 
disease, vigorous re education is advisable Only too often 
cliromo cases of rheumatoid arthritis are allowed to he m bed 
as permanent incurables, whereas active and passive mo\e 
ments, combined with encouragement, will often enable the 
patient to get about 
47 
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Massage, active and passive movements, radiant lieat, 
diathermy, local application of hot paraffin wav, wlurlpool 
and foam baths may all help to accelerate recoverv and to 
restore tone to the wasted muscles 

The outlook m rheumatoid arthritis is certamlj less gloomy 
than it was twenty years ago, mainly owing to the realisation 
of the importance of focal infection, improved orthopicdio 
treatment better physiotherapeutic measures, and gold 
therapy In dealing with patients suffermg from the disease, it 
IS essential, though often difticult, to maintain an atmosphere 
of optimism 

Still’s Disease — ^This is a rare disease occumng in children 
usually starting between the ages of three and six It is 
characterised by a multiple arthritis, which m its character 
istiCs IS similar to rheumatoid arthritis There is also a general 
enlargement of lymph glands and an enlarged spleen The 
disease runs a prolonged course with exacerbations and 
remissions The cause of Still’s disease is unknown but it is 
thought io be infective 

AjrETLomo Spondylitis 

Ankylosing spondylitis, or, as it is sometimes termed, 
ipondylose rhtzomeltque, is a telatively uncommon disease Its 
mcidence is almost entirely oonfined to males and its onset is 
commonly between twenty and thirty years of age The mam 
changes are found m the spme and sacro ftiao jomts, but 
sometimes the hip and shoulder jomts are mvolved subsequently 
Nothing IS known of the ongm of the condition, and there 
IS httle evidence that eradication of focal infection is beneficial 
From a pathological pomt of view the chief change are osteo 
porosis of the bodies of the vertebrae and calcification of the 
ligaments of the spme, particularly the lateral and mterspmous 
hgaments This results ultimately m a completely fixed spine 
which gives a charactensfcio JX ray picture, often desenbed as 
a “ bamboo spine ” (vide Plate 29) It is a stiikmg contrast 
tha asiaa STthntii? spme ftvda Plate In the latter 

there is mnch hppmg of the bodies of the vertebr® and no 
calcification of the ligaments The spine is usually kyphotic, 
and m advanced cases the chest becomes fixed, owmg to bonj 
ankylosis of the cc«to vertebral articulations 

The symptoms of ankylosmg spondyhtis are pains in the 
back, spreading down to the arms and legs, striking limitation 
of movement, and later deformity of the back with varying 
degrees of limitation of movement m the hips The condition 



Plate 20 — Ankylosing Spondylitis Adrsnced stage shoving ‘ bamT^xi spme ’ 
calcification of ligaments, osteoporosis of spine an lobliteration of sacro Ji&c joints 
(From The BheumaUc Dtiea-tM Fivneie Back Mj) CaeseU IW? ) 
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Plate 30 — Spondj lit s O tco artbrit c*. rf on rjj Upp ng of the Bodies of 
the Third and Fourth L jnbar \crt45bra and Nor I ’'aero 1 ic Jonis. 
{From r/« BA«ui 710/ e Jcor bit Fran a Bach 21 O C sttll It* o) 


[To fate past "30 
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IS usually slowly progressive o\er a number of years, ami 
ultimately tlio patient may succumb to intorcurrent respiratory 
infection 

Treatment is often unsatisfactory, but sometimes deep 
X ray and gold therapy will arrest the disease Attempts 
must bo made to prevent gross deformities, and durmg 
exacerbations complete rest in a good position is essential 
Remissions occur, the disease sometimes becoming arrested 
spontaneously 


riBROSITIS AND MYOSITIS 

Ihe importance and frequent occurrence of inflammatory 
conditions m the connectivo tissues and in the muscles has 
only been fuUj recognised m recent years They account for 
the enormous numbers of cases often loosely termed muscular 
rheumatism, chronic rheumatism, lumbago, neuritis, and 
pleurodynia The essential feature is a localised chrome 
inflammatory process which occurs most commonly m the 
fasouo and muscular attachments and winch m some cases is 
secondary to focal infection or metabolic disorder The onset 
of symptoms often appears to bo precipitated by exposure to 
cold and wet, hard or unaccustomed muscular exertion, and 
fatigue 

bibrositis occurs mainly m middle and later life, and may 
affect practically any part of the body One of the most 
frequent sites is the lumbar fascia and ihe attachments of the 
lumbar muscles, when the condition is usually described as 
lumbago Although pam m the lower back is usually due to 
fibrositis, there is evidence that in some of these cases the 
symptoms are duo to herniation of the nucleus pulposas {vide 
p 944) This IS specially likely to be so m cases of acute 
lumbago, where the patient, apparently m iierfect health is 
sudde^y struck down with a parosj-sm of agomsmg pam in 
the small of the back, winch renders movement impossible 

A similar condition in. the muscles of the neck produces 
torticollis When the mterc<»tal muscles are affected, there is 
pam on taking a deep breath or on movements of the thorax 
(pleurodynia) Fibrositis of the upper portion of the trapezius 
may produce brachial neuritis As a rule there is little or no 
impairment of general health and no pyrexia The sedimenta 
tion rate remains normal 

Treatment is twofold In the first place, it is important to 
search for evidence of focal infection and to take immediate 
steps for its eradication , secondly, the pam can often be 
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relie\cd by local treatment to the affected tissues Eadiant 
heat, hot batlis, and diathermj are all valuable as palhatues, 
though they do not as a rule produce a permanent cure luilcss 
the ongmal focus of infection is dealt with 

During the more acute phases there is some degree of spasm 
m the muscles of the affected area, but when relaxation occurs, 
localised nodules can often be felt on deep palpation These 
are verj tender on pre<’sure, though the surrounding muscle 
may be insensitive In order to facihtate the detection of 
such nodules, the overlying skm should be thoroughly heated 
with an infra red lamp, which mduces muscular relaxation 
Vigorous rubbing and Imeadmg of the nodules must be carried ‘ 
out until their dispersal is complete or they maj be injected 
mth novocame Postural errors should be corrected, and anj 
fibrositic adhesions causmg pam or preventing normal move 
ments should be broken down b\ mampulation 

It is imxxirtant to bear m mind that pams resembhng 
muscular rheumatism may occur as symptoms of a more 
senous underljmg condition Thus, for example, spondyhtis or 
mabgnant disease of the spine may, for a tune, be misdiagnosed 
os fibrositis Whenever sjTnptoms do not improve or disappear 
withm a few weeks it is essential to reinvestigate the patient 
thoroughly * ♦ 

Myositis Ossificans — ^This rare condition is choractensed 
by rntramoscular c«sification It usually follows acute or 
chrome trauma or occupational stram of cerlam muscle groups, 
and occurs most commonly m the muscles of the tiugh, and m 
the upper arm O&sification has been reported in muscles 
and tendons in association with tabes doisalis and svnngo 
myeha Even without interference myositis ossificans follow 
xng trauma shows a marked tendency to retrogress and 
ultimately disappear. 


DISEASES or BONES 

Osteitis Delormans — This condition is often known as 
Paget’s disease The onset is verj gradual and sjruptoms 
seldom arise before middle life The striking features arc a 
progressive enla^ment in the circumference of the head, 
together with a sjunmetncal thickenmg and bowing of the 
long bones, more particularly the femur and tibia The 
mcrease m the size results from formation of new bono beneath 
the penostcum The disease is often associated with arterio- 
sclerosis, hut nothing is known of its causation 
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Headache is a frequent symptom and there la sometimes 
pam and tenderness in the affected bones, winch are hahle to 
fracture ^ itli shght trauma The disease is slowlj progressive 
and 13 not m itself fatal, though death is hable to occur from 
mtercurrent infections and from sarcomata arismg m the 
affected bones No treatment apjiears to modify its course 
Osteogenesis Imperfecta — ^This rare condition is congemtal, 
with a tendency to occur m famihee Survival to adult life is 
unusual Tlie disorder is primarily nutritional, and the bones, 
particularly the long bones, are unduly fragile , the cortex of 
the bone is thin and deficient in calcium Spontaneous 
fractures are the most promment symptom and lead to marked 
deformity and shortening of the hmhs Often there is a blue 
colouration of the sclerotics There is no treatment beyond 
the exercise of care in avoiding trauma If the patient reaches 
adolescence spontaneous improvement occurs 

Osteomalacia —Tlus disease is almost confined to the 
female sex and usually occurs between the ages of twenty and 
thirty It IS often associated with pregnancy , defective 
hvgienio conditions and an unsatisfactory diet are also pre 
disposing causes 

The bones affected are the long bones, spine, ribs, and 
pelvis The amoimt of calcium m these is much dimmished, 
and as a result the bones are softer and more fragile than 
normal Spontaneous fracture is common, and this may be 
the first obnous symptom of the disease In advanced cases 
great deformity results from the softness of the bones , this 
IS specially true of the pelvis, in which the Scacrum is pushed 
downward as the result of the weight of the body, while the 
acetahula are dnven inwards by the Jieads of the femurs 

The course of osteomalacia is very variable, but tlie disease 
is usually progressive, and death eventually results from 
mtercurrent respiratory infections Further pregnancies should 
be avoided, and a diet nch in calcium and phosphorus should 
be taken Cod bver oil is sometimes beneficial 

flftrfApAj jSf5¥^0‘aIa^c7!SW — iii this rare c<mdit£<m the hene 
marrow is invaded by multiple neoplasms of sarcomatous typo 
Spontaneous fractures are very common In many of tlio 
cases the urine contains Bence-Jones protein This can be 
demonstrated by heatmg the urme ,, when the temperature 
reaches about 50° C , the protein coagidates uith the formation 
of a turbid precipitate if the heating is continued to the 
boiling point the coagulated protein liecomcs redissolvcd 

Achondroplasia — This disease originates during fcetal life 
and affects mainly tlie bones Xihich develop from cartilage 
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Those most commonly mvdved are the long bones, the pelvic 
bones, and the base of the skull Gro^h is stimted, and 
achondroplasiacs who reach adult life are seldom over 4 ft 
m height , the legs and arms nro very short m companson 
with the development of the trunk , the face appears small, 
but the cramal vault la normal in sire Although the bones 
are short and bowed, they are strong and do not fracture 
readily Intelligence is normal, and the subjects of the disease 
often hve in good health to an old age The fingers tend to 
be equal m length Treatment is meffectivo 

Hypertrophic Pulmonary Osteo-arlhropathy. — ^This cumber- 
some name is given to the condition of “ clubbmg ” m the 
fingers and certain bony changes which occur m bronchiectasis, 
empyema, chrome phthisis, and congemtal heart disease 

Oahbing of the fingers is very common m all the above- 
mentioned conditions, and a sumW change also occurs in the 
toes The terminal phalanx is swollen and often somewhat 
oyanosed , the finger nad is carved, and at the base of the 
nail the skin has a shiny, tense appearance In marked coses 
the tips of the fingers arc expanded m both their antero- 
posterior and lateral diameters The clubbing is ncarlj always 
syzmaetncal, though a few cases of amJateral clubbing have 
been reported X ray examination shows no obnous change 
m the bony structure of the tennmal phalanges 

In addition to clubbing there is occasionallj’ enlargement 
of the bones of the extremities, particularly of the linncls 
and feet, and sometimes osteo artbiitio changes in the jomts 
XlTiereas clubbed fingers are very common, the fully developed 
condition of pulmouarj osteo arthropathy is exceedingly rare 
Whether the changes are due to interference with tissue nutri- 
tion, which result from prolonged venous congestion, or whether 
there is some specific toxmmia remains undecided 

Generalised Osteitis Fibrosa Cystica is discussed under 
Disorders of the Parathyroid (cidc p »277) 
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DISEASES OF THE NERVOUS 
SYSTEM 

THE GENERAL SYMPTOMATOLOGY OP 
ORGANIC NERVOUS DISEASES 

T he central nervous system, enclosed within the bony 
framework of skull and vertebral column is inaccessible 
to direct observation , hence, with the exception of the 
head of tli© optic nerve which lies open to view m the fundus 
of the eye, the nervous system cannot bo investigated by the 
clinical methods of inspection, palpation, or percussion, upon 
which we so largely depend in the diagnosis of diseases of the 
thoracic and abdominal viscera Therefore the recogmtioa 
and olimcal localisation of disease within the nervous system 
depend upon the observation and interpretation of signs of 
disordered activity m tissues innervated by this system In 
short the diagnosis of nervous diseases is more largely a 
matter of apphed anatomy and physiology than is the case 
with diseases of other systems 

The PoNcnoNAi. Reaction or me Nervous 
System to Disease 

The activities of any part of tho nervous ^stem which 
18 dircctlj involved m a focus of disease or injury may be 
disordered m either of two ways They may bo diminished 
or abobshed on the one hand, or tbej may be stimulated 
to an excessive degree on the other Thus a lesion of the 
cerebral motor cortex may by destruction of nerve cells 
produce motor paralysis, or by stimulation give rise to a focal 
or Jacksonian convulsion Both effects may bo combmed , a 
focal fit being followed by motor ’neakness It is usual to 
speak of tho two orders of symptoms so produced as paralytic 
and irritative respectively Again, while tho nervous system 
shows a high degree of local specialisation of function, yet 
743 
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normally it acts as a ivhole, and damage to an> one part of 
it maj be followed by disorder of function in regions left 
untouched by disease Such disorders maj bo said to be 
indirectly produced and bko tho«e directly caused aro of two 
orders For example, when a hzemorrhage occurs nitiun a 
cerebral hemisphere and tears up the pyramidal fibres as thej 
course down through the mtemal capsule, the duect result of 
the lesion is a hemiplegia But there is aho n sudden lo^is of 
consciousness nhich may persist for some dajs A predonunant 
part in the production of this coma is plajed bj “shock ’ or 
diaschisis the functions of both cerebral hemispheres being 
temporarily abrogated on the sudden de^elopment of a gro«s 
destructive lesion within their substance This shock pa^^es 
oS all parts of the cerebrum resuming activity except that 
actuallj destroyed bj the hTmonrhago, while the direct result 
of the dcstniction the hemiplegia, remains as a more or Ie«s 
permanent residuum 

But the hemiplegia at first flaccid, m course of time becomes 
spastic, that is, the muscles which have lost voluntnrj pokier 
begm to develop an excessive tonus show exaggerated tendon 
reflexes and the phenomenon of clonus In certain circurn 
stances they maj even develop invohmtarj movements All 
these*phenomena indicate an excessive actiMtj of parts of the 
nervous system not destroyed bj the lesion, but rather released 
from a control normally exercised over them b\ the neurones 
now destro}cd Thus there arc four groups of lymptoms of 
disordered action of the nervous sjstcm — 

rv , , |‘‘raraU’tic ’ aamptoins 

Directly proanced Iirilitivc " „ 

Indireotly produced . " 

It ■nill be readily appreciated that of these, symptoms duo to 
shock and irritation tend to be transient, vhilo those resulting 
from destruction or relca'se may persist indefinitclv In nianr 
chronic nervous diseases such as paralysis agitans re'^iclual 
hemiplegia and double athetosis releaeo symptoms maj J )0 
m the forefront of the chmcal picture paralrtic manifestations 
takmg the second place 

There are other factors goiemmg the impairment or 
di'isolution of function m di'^cases of the nenoiis sj'Steni to 
some of vhich wc maj summarily refer Tims ncutcK 
produced 1c«ioils arc apt to cause more intense and ext en^iv e dis 
orders of function than similarly locahscd and cxtcnsi\e lesions 
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of gradual development Again vlien a higli grade fimc 
tion IS undergoing dissolution from the action of a di-sease 
process, its most recently and finely developed aspects are 
earlier and more severely impaired than its older and simpler 
components Thus in residual hemiplegia the isolated and 
skilled movements of the fingers are more severely impaired 
than the simpler movementB in the proximal parts of the 
upper hmb, and recover less rapidly and completely than 
the latter Again m that complex motor function, articulate 
speech, the power of expressmg thought m a foreign language 
may be lost m an individual who retains this power m his 
native tongue Similarly, a comparable graded dissolution 
of sensory function may result from appropriate cerebral 
lesions 

Again, we cannot regard the central nervous system as 
entirely mdependent of the other tissues of the body Its 
activity IS for example, dehcately responsive to variations m 
the quahty and quantity of its blood supply The nerve cell 
in particular is extremely sensitive to oxygen depnvation, 
being stimulated at first and then paralysed as the o^gen 
supply drops below normal The convulsions of asphyxia and 
those which may accompany sudden profuse hromorrhage into 
the peritoneal cavity are examples of the hypcrexcifcabihtj 
developed by the cell at a certain level of oxygen starvation 
The coma which ensues mdicatcs abobtion of function from 
more severe oxjgen want It is probable that the Jacksonian 
fits produced by compression of tbe cerebral motor cortex, 
either by a tumour or by a depressed fragment of bone owe 
their ongm to vaecfular disturbances of this kmd and not to 
direct niechaiucal stimulation of the cortex 


The SraucTaiuL Reaction of the Nervous System 
TO Disease 

In what IS primarily a climcal acemmt of nervous diseases 
the structural reaction may be very briefly described The 
complete nervous system may he regarded as consisting of 
vascular, supportmg, and parenchvmatous elements In a 
given case of nen ous disease nnv one of these maj be primarily 
affected, the others bemg secondonly mvolved, and the 
resiiltmg lesion will be tho combined reaction of all three to 
the pathogenic agent Thns a pnmarv parenchymatous 
dencncrntion will be followed by a secondary glial proliferation 
and by a phagocytic activity of certain ghal elements 
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SYMPT03IS OF DISEASE OF THE MOTOR SYSTEM 

The motor system may be taken to consist of three main 
components (1) the pyramidal or upper motor neurone 
extendmg from the cereb^ motor cortex to the anterior horn 
cells of the opposite side of the spinal cord , (2) n complex 
group of extra pyramidal neurones, compnsmg numerous 
masses of grej matter in the cerebral hemispheres and m the 
bram stem with the fibre systems ansing m them and 
extendmg m one or more links to tbe ventral horn cells of 
the cord , and (3) the lower motor neurone, which includes 
the motor nuclei of tho cranial nerves and tho anterior horn 
cells of the spmal cord 

Tlie last named is the final common path ” to tho skeletal 
muscles and upon it play the upper motor and extra pyramidal 
systems of neurones, and also the central ends of the nflerent 
hmbs of the spmal reflex arcs 

The Tipper Motor Neurone may be regarded as the sole 
path for the conduction of volitional motor impulses and as 
exercismg control over the extra pyramidal motor sj’stcm 
therefore damage or destruction of this neurono has a dual 
effect There is an impairment or loss of voluntarj movement 
a directly produced phenomenon, and an mcreaso of muscle 
tone and of tendon reflexes with a qualitative change m tho 
plantar response The latter are release phenomena and 
result from the uncontrolled activity of extra pyramidal motor 
mechanisms which still contmue to play upon the lower motor 


{Rtftraiee to Tv} 16 ) 

The cerebrospinal or pjnniidal tract ) arise* in ths cerebral motor cortex 
and trarersing tho internal capsule and bram stem decouates m tho raetioEs 
oblongata It then runs downrrards in the lateral vhito column of the spinal cordt iU 
fibres terminating m the grey matter of theantenor bom. TherestibuJo spinal tract 
(V.Sp T ) arises In tho rwtibular nneleos (V * 1 ) and runs downwards through the 
medulla and theantenorwhitecolnmnof thospiniUcord iU fibres terminating in the 
grey matter of the antenor horn. The nibro-spmal traet (R£p T ) arises in tho red 
nueleos (R V ) in the midbrain decossatea at ita lerel of ongm and traverses the 
lateral part of the pons and medoUa and the lateral column of tho spinal cord, 
its fibres ending like those of tbe tract* already enumerated in the anterior 'hom 
in association with the antenor or rentrsl hom motor cells 

The cerebellum sends eDerent fibres from ita dentate nucleus (UNI to the 
crossed ml pocle is through the superior cerebellar peduncle the eerebello-rubral 
traet (CRT) 

A short projection system arises in the glohas pall dns of the lenticular {leouiorm) 
nueleos (I N ) and passes to the ted Bncleos t!» struto-mbral tract. 

T 1 esc ranons efferent paths other than tbe pyramidal tract form tl e beat 
known components of the extra pyra m i d al motor system and all of them 
including the former exert Influeneo npon the lower motor neurono (the antenor 
or Tentral horn cell and its axone) 
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neurone The condition of spastic paralysis resulting from 
disease of the upper motor neurone is seen m its fuUeal 
expression m re^ual hemiplegia The loss of voluntary 
movement m hemiplegia affects unilateral movements only, 
and these imequilly Thus m the upper hmb, v’hich is usuallv 
more affected than the lower, movements of the fingers and 
hand are most impaired In the leg the movements of 
dorsiflexion and of flexion are more profoundlv impaired than 
those of plantar flexion and extension In the face, the 
movements of t!ie lower half ate alone mvolved wliile the 
tongue is protruded towards the paral3*«;ed side Tlie trunk 
muscles commonly escape, as do the movements of deglutition 
and mastication 

The hvpertonus or spasticity as it is sometimes called, 
also has a selective mcidence developing m the flexors and 
adductors of the upper and in the extensor and plantar 
flexors of the lower hmb Thus the spastic arm goes mto 
flexion and adduction, the spastic leg into extension and 
adduction When spasticity ts sufBciently developed not 
onl^ are the tendon jerks mcreased but patellar and ankle 
clonus may be present Also under certam conditions 
mvoluntary tome spasm mvades the muscles leadmg to 
changes of attitude m these, which are spoken of as ‘ associated 
reactions ” Finally the normal reflex movement of plantar 
flexion of the haUux on stroking the sole of the foot is 
replaced by one of dor^iflexion the so-called extensor or 
Bahinsla response This response is accompamed by reflex 
contraction of all the hmb flexors which in certam cases of 
paraplegia may develop mto a powerful flexor spasm of the 
hmb The abdommal reflexes also disappear m upper motor 
neurone lesions In lesions of the spmal cord mvolving 
both pvramidal tracts a condition of spastic paraplegia 
results 

The Extra-pyranudal Motor Neurones — ^The«e mclude the 
corpus stnatum red nucleus substantia nigra, and other 
deeply seated masses of grey matter m the bram and the short 
and descendmg paths ansmg m them The charaetchstics oI 
disease of this complex system are an absence of true paralya* 
and the pre«ence of disturbances of muscle tone (Parkmsoman 
ngidity) and of involuntary movements (athetosis, tremor, 
choreiform movements) In uncompheated lesions of this 
system the reflexra undergo no qoabtative change Tlie 
most famihar example of an extra pvnimdal symptom complex 
is pamlj^is agitalis or Parkuison’s ebsease 

The Lower Motor Neurone — -^Vhen this neurone is destroyed 
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by disease the skeletal mijscle is cut off from all functional 
connection with the nervous ^•stein There is a degree of 
paralysis proportionate to the degree of denervation, a loss 
of reflei. muscle tone and of the tendon reflexes, followed by 
muscular atrophy which may proceed to complete loss of 
contractile substance m the affected muscles in which secondary 
fibrosis and deformity finally ensue In addition, the electrical 
excitabihty of the muscle altera and finally disappeare 
(Reaction of Degeneration, Total Loss of Excitability ) 

The Cerebellar System — Although, strictly speaking, this 
system should be included amongst extra pyramidal motor 
mechamsms, it is usual to deal with its symptomatology 
separately The essential ehnical result of a loss or impairment 
of cerebellar activity is the development of a gross disturbance 
of CO ordination m voluntary movement, the so called cerebellar 
ataxy, and hypotonia There are no true paralyses and no 
quahtative changes in the reflex^ A descnption of these 
disturbances of movement will be dealt with under the 
appropriate heading (tide p 771) 

SYUrPTOMS OF DISEASE OF THE AFFERENT 
NERVOUS SYSTEM 

The afferent nervous sj'stem includes sensory and non* 
sensory components The latter, which is not less important 
than the sensory component, includes the afferent ImLs of 
numerous reflex arcs The grey matter m which he the 
synapses of these arcs is situated at all levels of the spmal 
cord and brain stem, and the impulses which traverse the 
arcs do not influence consciousness The spmal arcs subserve 
the tendon reflexes and certam reflex movements nhich 
underhe the co ordination of movement The long arcs which 
pass up to the brain stem are predominantly concerned m the 
maintenance of muscle tone and m the regulation of posture 
The spmo cerebellar tracts form part of this non senso^ 
afferent sj’Btem The loss of muscle tone and of tendon 
reflexes, which are amongst the cardinal signs of tabes dorsahs, 
depend upon a lesion of certam of these non sensory afferent 
fibres as they he m the root entry zone of the posterior white 
columns of the cord Disappearance of the tendon reflexes, 
when not duo to paral 3 sis of the muscle concerned, depends 
upon an interruption of the afferent limb of the .are either in 
tlie mixed peripheral nerve, the posterior spinal root, or in 
the intramedullary part of the latter as it lies in the posterior 
column of the cord 



750 DISEASES OF THE KERVOUS SYSTEM 

The Sensory System, like the motor system, consists of a 
chain of neurones extendmg from the periphery to the liighest 
sensory centres m the thalamus and cerebral cortex 

The mixed penpheral nerve contains fibres underlying 
every aspect of sensibihty, both cutaneous and deep, hence 
impairment or loss of all modes of sensation follows a peripheral 
nerve lesion, and localisation of the lesion depends upon the 
determmation of the topography of the area of altered 
cutaneous sensibihty The view that cutaneous sensibihty is 
made up of epientic and protopathic elements can no longer be 
mamtamed, and mdeed, the fine mvestigations needed to 
determme the sensory phenomena formerly beheved to reveal 
the presence of these two elements are far too complex for 
routme clmieal exammation We may therefore consider the 
cutineous sensory loss resultmg from a peripheral nerve lesion 
imder the headmgs of tactile, painful, and thermal sensibihty , 
and the deep sensory loss under tho'^e of pressure and 
pam sense and the sense of position In addition the 
localisation of touch the discrumnation of two simultaneous 
contacts (compass test), and the appreciation of size and 
shape are sensory functions that may also have to be 
considered 

The Central Sensory Paths — On reaching the spmal cord 
the sensory fibres undergo a regroupmg according to the modes 
of sensibility they subserve, and travel np m the cord m 
special paths Thus impulses underlying tactile sensibihty 
and the sense of position travel up m the origmal peripheral 
neurone m the uncrossed postenor white column as far as the 
postenor column nuclei of the medulla oblongata , hero they 
end and the second sensory neurones arise, crossmg the midhne 
as the arcuate fibres m the decussation of the fillet (sensory 
decussation) and then tummg upwards as the medial fillet 
to traverse the pons and midbnun and end m the thalamus 
The fibres carrying impulses underlying painful and thermal 
sensibihty end m the postenor horns of the side on which they 
enter the cord, the second neurone crossing the midlme to 
travel up through cord and bram stem m the iaferat regions of 
both, to reach the thalamus with the medial fillet We thus 
have uncrossed and crossed sensory paths in the cord, and in 
the bram stem two sensory paths, now both crossed, which 
finally meet m the lateral nucleus of the thalamus Here the 
sensory path undergoes a final rearrangement Impulses 
underlying the affective aspects of sensibihty , particularly pam 
and thermal sensibihty, pass to the essential nucleus of the 
thalamus, where it is possible that they reach consciousness to 
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PIQ 17— THE CSOTHAI, SENSORY PATHS 
Tho uncrossed sensor; path runs up in tho posterior nbite column, its fibres 
terminating in the posterior column nuclei of Uie medulla oblongata, and the next 
system of neurones decussates at once in tbo sensor; decussation of the fillet The 
crossed ecnsorypath runs up to the thalamus in the lateral columns of tho cord end in 
the lateral part of tho brain stem to the thymus lebere, with the fillet, it terminates 
in the lateral nucleus Thethalamo cortical path (Th CP )and tbecortico tlialamio 
path (CThP) connect the thalamus and sensor; cortex The thalamic path 
passes from the lateral nucleus of the thalamus to the mam sensor; nucleus of 
that structure, where it is probable that the afioctiro aspects of sensibility reach 
consciousness (After Head and Holmes ) 

Th »thabmu3 IC =mtcmal capanlo L.N =lentlculai (lentiform) nucleus. 
V.sthe fifth nerve and its sensor; nuetoi 
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form the hTiis of the corrcsjwmlmg fccns'vtions Iho^o «nt!er 
Ijmg tactile sensibilit’i, localisation two pomt discrimination 
and appreciation of size, shape, and texture, m other ^onls 
the discnmmative aspects of sensibihtj, pass to the ccrobnl 
sensorj cortex "nluch is situated raamh in the post t?cn{ral 
convolution 

t In general, a cerebral or bniin'Stcm lesion m^oh^ng (he 
sensory pathways produces n cro^ectl hcmnnip' 5 the<»ia In 
the case of cortical lesions, thermal anti painful sensation are 
bttic if at all affected and the chanctcristic disturbance 
IS an inabibty to localise cutaneous stimub, cspecialU tactile 
stimuli and a defective appreciation of the size, shape, and 
texture of objects held m the affected liand (n‘stercogno';i‘»} 
The charaetcristica of sensory loss from legions at loner levcU 
within the central nervous sj-stem inll he dealt with under 
the appropriate hcadmgs 

Inco-ordmatioa of Movement — The disorders of volunlan 
movement knoim as ataxj, or mco-ordmation require brief 
mention hero, as they arise m one of two vrays In Icsioni 
of the cerebellum or of the ccroboUar fibro sa-stem, a form 
of ataxy may de\elop which has boon mentioned abo\e os 
cerobelJar ataxy This ataxy is not doi>cndcnt ujwn an> 
disturbance of the sensora nervous system, and is not 
aggravated when the patient is deprived of vision 

On the other hand, anj lesion m spmal cord, brun stem 
or cerebral hemispheres wluch interrupt the sensorj impulses 
com ejang tho sense of position and the appreciation of 
movement will produce what is known as a sensorj ataxy 
Perfect co ordination requires accurate information from the 
muscles as to their degree of contraction and thus as to tho 
position of tho hmbs trunk, and head If this information 
be not forthcoming control of mo\xmeut is imjnircd or lost 
and ataxj results Tho lack of this information ma^ bo com 
pcnsated in a groat measure bj vision but if the patients 
e}es bo closed this compensation is lost and tlio maximil 
^ £(/ xofjrc/sJOTi js proJiM'rJ Jhc JUO't 

familiar example of a 8cn«w>r5 ntax\ of this order is seen m 
tabes dorsalis where tho fcnsorj fibres underhing the relciant 
forms of sensibility arc degenerated m the posterior columns 
of the spinal cord Wien tho lower limbs are the scat of this 
disorder, tho typical tabetic ntnxj of gait and stance results, 
and 13 ngeravated when the subject shuts lus cits, a procciliiro 
which 13 the basis of Romberg’s lest 

In the case of the upiwr limbs the contrast between the two 
forms of atax^ , cerebellar and fitnsora , is nl o readily obsciacd 
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Tho so called intention tremor of the arms is an example of 
the former variety, and is not aggravated when the subjects 
ejes are shut IVhen the patient is asked to touch hw nose 
with his finger with his eyes closed, the hmb deviates on its 
way, but reaches the nose correctly In the sensory ataxy 
of tabes however, the sense of position of the hmb being 
impaired, the subject’s hand wanders and fails to reach the 
desired objective unless the aid of vision be forthcoming 

Electbical Reactions of Muscle 

A healthy muscle m normal functional connection with the 
nervous sj stem responds by contraction when its motor nerve 
IS stimulated by the faradic (mtemiptcd) or tho galvanic 
(continuous) current The muscle fibres themselves are 
responsive to the make and break of the continuous current 
but are inexcitable by the interrupted current The situation 
at which the apphcation of the stimulating electrode in both 
forma of current gives the maximal response is the pomt at 
which the motor nerve enters the belly of the muscle, the 
80 called motor pomt ” The faradjc current is obtained from 
an induction coU and when apphed m sufficient strength 
provokes a muscular response which persists during the passage 
of the current The response to the galvamc current on the 
other hand is restricted to the moments at which the current 
is made and broken 

The galvamc response consists therefore in momentary 
muscle tuitches when the current is made and broken, or, in 
other words, when the circmt is closed and opened Either 
cathode or anode may bo used as stimulatmg electrode, and 
the relative potency of the four slimuU thus made possible is 
expressed by the formula KCC>ACC>AOO>KOC, where KCC 
represents the cathodal closing contraction AGO the anodal 
closing contraction AOC tho anodal openmg contraction and 
KOC the cathodal opening contraction Thus it foHous 
that the minunal effective current is that which evokes a 
KCC alone These differences are cafled the pofar reactions 
Abnonnahties in electrical reaction may consist in simple 
quantitative alterations m excitabUity or m quahtative changes 
Thus general hyporexcitabibty to both forms of current is 
found m tetanj, while hyjwexcitabihty or loss of cxcitabihtj 
to both forms of current is present m disuse atrophy of muscles 
and in the muscular d5fBtrophie3 

In lower motor neurone lesions qualitative changes are found 
When a muscle is denervated and the motor nerve fibres have 
48 
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degenerated, the reaclioH of degeneration is present TIjis 
consists in a loss of excitability to the faradic current and in 
an altered response to the gnlramc current Of tlus alteration 
to the galvanic current tlie essential features are a lowering 
of the threshold of stimulation and a pccuhar sluggishness c5 
contraction which is readily Tisible, the contraction wave some 
times passmg slowly along the muscle A less constant and 
less readily distinguishable feature is the altered polarity of the 
response, AGO bemg now greater than KCC This reaction 
(R D ) appears m the third week after motor nerve section, 
and persists as long as contractile muscle fibres remain in the 
paralysed muscle Various degrees of partial reaction of 
degeneration are seen m mcomplete interruption of motor 
nerves It is not often that an investigation of the electrical 
reactions of a rausclo affords information not obtainable by 
other methods, but in the case of facial palsj (Bell’s palsy, 
gi,p 889) these reactions are of groat prognostic value The 
presence of faradic response m the Becond and third weeks 
indicates the prohabihtj of early recovery of function, but 
the presence of R D mdicatcs complete denervation and the 
probabihty of delated recovery Ihc electrical reactions are 
normal m upper motor and extra pyramidal lesions. 

THE REFLEXES IN DIAGNOSIS 

The clinical study of tlie reflexes is of the greatest iwssible 
importance in the diagnosis of nervous diseases, for while 
considerable disturbances of motor and sensorj function may, 
ns in the numerous cUnica! pictures of hystena, coexist with 
a nervous system free from discoverable disease, quahtativc 
alterations in the reflexes invariably mean orgaiuc dtscaeo of 
this system, and m the initial stages of many such <li/>cascs 
diagnosis may turn entirely upon the state of those 1006X03 

Apart from gross structural changes, however, variations 
in the reflexes may occur as transient phenomena in certain 
intoxications and during epileptiform seizurcfl 

The reflexes which are of importance ohiucally fall into 
three groups the tendon reflexes (tendon jerks), the cutaneous 
reflexes and the Babinski or ** extensor ” typo of plantar 
response 

The Tendon Jerla arc true spmal reflex reactions anil are 
present m all healthy persons Under emotional stress, in the 
psjehonouroses and m some debilitated persons, the\ mav 
undergo a general increase m briskness, but m thc<o tircum 
stances all the tendon jerks in upper and lower lunbs and on 
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both sides are equally affected An increase m the telidon 
reflexes m a single hmb or m the hmbs of one side invariably 
indicates organic disease In some normal mdividuals the 
tendon reflexes in the upper hmbs may be difSculfc to ehcifc, 
whde in small children and aged persons a similar difficulty 
may attend the attempt to obtam an ankle jerk But mth 
this exception the knee and ankle jerks should always be 
obtainable " Reinforcement ” may be necessarj to ehcit 
them, and this is achieved by asking the subject to clencli his 
fists or to make a sustamed and forceful voluntary contraction 
of muscles not under mvestigation for the reflexes In disease 
of the upper motor neurone, the tendon jerks undergo con 
siderable mcrease, and the phenomenon of clonus may develop 
m spastic legs , anUe clonus when the foot is dorstflexed bj 
the examiner, and patellar clonus when the patella is depressed 
forcibly In lesions of the lower motor neurone the tendon 
jerks are diminished or abolished in the affected muscles In 
shght lesions this change may bo the most sinking physical 
sign, appearmg before there is mucli muscular weatoess or 
wasting A similar change is seen m muscular diseases, e p , 
in muscular dystrophy 

A selective change m certam tendon reflexes may have a 
locahsmg value in focal lesions of the spmal cord The seg 
mental localisation of the tendon reflexes employed chmcally 
is given m the following table — 


Biceps brachn 
Tnceps 

Supmator (Bracbioradialis) 

Knee 

Ankle . 


5 G Cervical segments 

6 7 „ „ 

7 8 „ „ 

2 4 Lumbar „ 

I 2 Sacral „ 


The Culaneoiis Sf^exes employed m clmical examination 
are the epigastric and abdominal and the cremastenc reflexes 
IDiese generally disappear in all lesions of the upper motor 
neurone at levels higher than that of their segmental spmal 
locahsation, persisting unchanged m lower motor lesions unless 
the muscles engaged are themselves paralysed In heafthy 
persons stroking the sole of the foot evokes a plantar flexion 
of the great toe, the sowialied " flexor ” or normal typo of 
plantar response This also is a cutaneous reflex and, hke 
those mentioned above, disappears m lesions of the upper 
motor neurone, being, however, replaced by a now type of 
plantar response which is not stnctly a cutaneous reflex, 
although commonly described as snob 

The Extensor or Ealnnsti Tifpe of Plantar Jiesponse which 
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replaces the normal or flexor U^po of plantar re<tpon5e u a 
pfaj-Eical sign of the utmost importance in chiucal diagnosis. 
When precent as a iiennancnt phenomenon it inaanahh 
indicates structural change m the pjTaniidal sa'stem of fibres 
that 18, in the upper motor neurone It mn\ m any given case 
be the onij unequivocal sign of such change, but even when 
thus occumng as an isolated abnormalit;^ its sigiuficance w 
unmistakable As w e have mentioned , it maj occur transicntlv 
m epileptiform seirures (m eclampsia, uraemia, epilepsj, 
Jacksoman fits), and in certain intoxications without assoent^ 
convulsions (dela3 ed chloroform poisoning, acute 3 ellow atrophy 
of the li\cr, eholTmLa and mconslantl3 m morphia, Inoscme 
and barbiturate poisoning) 

TJio most sinking feature of the reflex resjionse is a dorsi 
flexion of the great toe, generally with an associated dor«iflexion 
and fanning of the other toes Ihcre is also, however, a constant 
reflex contraction m all the hmb flexors This ma3 bo so slight 
as to require palpation for its detection, or so xaolcnt (m certain 
severe paraplegias) as to constitute a powerful flexion spasm of 
the whole Umb The response is most caeiR and constantly 
ebcited b3 stroking with the tip of the finger or with tho point 
of a pencil the ouUr margin of the eoJe In conditions of severe 
spastic paral3'sis of a leg however, it ma3 be obtained by 
pricking or pinching tho skm almost an3'whcre o\er tho whole 
hmb and also b) pressure over bones and mnsclcs over a 
similarl3 wide area Therefore the response is not ftnetly 
plantar or purely cutaneous It is homologous with the 
nociceptive flexion reflex m the hind hmb of tlio spinal animal 
(Sherrington) 


THE CEREBROSPJNiVL FLUID 

The cerebrospinal fluid is secreted b} tbo choroid plexuicfl 
of the lateral third and fourth ventricles It leaves the 
ycntncular S3*8tcm b3 wa3 of the foramina of Majcndie and 
Luschka (median and Lateral apertures) in the roof of the fourth 
a cntncle and passes mto the basal cistcm.9 of the subarachnoid 
space Tlicneo it fioyvs through tho opening between the 
tentonum and the brain stem up over tho cerebral hemisphere*, 
and ako through the foramen magnum into the spinal theca 
Finally, it is absorbcil mto the blood stream 'Iliis it reaches 
b3 means of tm\ y Ulous processes whicli anse in the arachnoi 1 
m the ncighbourhoo<l of the dural sinuses Tho villi cro*s the 
subdural space and penetrate the fibrous dural walls of the 
sinuses, projecting mto the lumen It is possible that some 
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absorption may occur in a Bimilar manner m the spina) sub. 
arachnoid space, but tlio mam channels he m the sLuU 

The mam function of tho fimd is probably mechamcal, 
namel} , that of providmg a wafer cushion for the brain and 
spinal cord It maj also cany oH degeneration products nhich 
flow into it from the perivasoular spaces of the brain It is 
probable that when secreted it contains neither cells nor 
protem these being added to it m the course of its circulation 

CoinposiUon — ^It is a clear, colourless sahne flmd , on 
lumbar puncture it is found to be under a pressure of from 
60 to 160 mm of water The total quantity is approximately 
130 c c As obtained from the theca it contains from 2 to 6 
lymphocytes imr cubic milhmetre, 0 025 to 0 03 per cent protem, 
0 05 to 0 08 per cent glucose, and 0 7 per cent chlondes Of the 
protem content albumen predommates, bemg always m excess 
of the globulm fraction, even when both ate mcreased under 
pathological conditions The pathological changes character 
istic of various diseases are described imder the appropriate 
headings 

Changes may occur as the result of an altered secretion by 
the choroid plexuses and in this respect the fluid follows very 
closely the composition of the blood plasma But a fluid 
which 18 normal on secretion may be altered as it circulates m 
tho subarachnoid space, and it is with such an alteration that 
we are concerned m acute leptomemngitis 


DISEASES OF THE CEREBRAL MENINGES 
AND HYDROCEPHALES 

Tho cerebral menmges may bo the seat of inflammatory 
processes or of nen groivth formation, the former being the 
more common, especially in the case of the pia arachnoid 
It is probable, however, that tumour development in tho 
meninges is not so rare as was formerly supposed The so 
called memngioma of the brain arises from, arachnoidal cells 
lying m tho substance of the dura mater wlule infiltration of 
the pia arachnoid by ghoma, sarcoma, and secondary caremoma 
also occurs , such infiltration is frequently microscopic and 
gives rise to symptoms resemblmg those of memngitis 

pACHYMENINGmS 

True mflammation of the cerebral dura mater is conipara 
tively rare In tlie presence of suppuration m the bones or 
Binuses of the skull a pyogeme pachymeningitis may develop 
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WTien infected from without in this way the dura presents a 
very resistant bamcr to the passage of orgarusms to the under 
lying brain, and an cvtra-dural abscess maj form However, 
infection may reach the subarachnoid space and the brain bj 
way of venous channels which traverse the dura, or even bj 
perforation of this membrane In these circumstance'! in 
acute leptomeningitis or a cerebral abscess forms, and the local 
dural reaction b^omcs of mmor importance Gummatous 
pachymenmgitis may also complicate ^hihtic le«jons of the 
skull 

Chrome Subdural Hmmatoma [Pach^enxngxlis Heemor 
rhagxca Iniema) — The conditioh to which this name la applied 
has been regarded as inflammatory m ongin but it is practicallv 
certain that it is always traumatic and the result of venous 
oozing into the subdural space It is therefore more acctirafch 
named chronic subdural haimitoma 

Etiology — The condition was formerly supposed to be a 
primary inflammation of the dura mater, non infective, and of 
obscure origin, and specially prone to occur m chronic alcoholic 
and demented subjects and m general parol} tics Ilie common 
absence of any history of head injury m the cases vas regarded 
as excluding a traumatic factor However, it is dear that the 
subjects of the diseases named ore tlioso most hkcl} to sustain 
minor head injunes and least hkel} to bo able to recall them 
to memory 

The essential lesion appears to bo the tearing of the small 
veins which pass from the arachnoid to the dura mater on their 
waa to tho venous sinuses which he in the latter Relatnciv 
trivial jamng hlous on the head, not neccssanlv of a degree of 
violence productive of concussion, are most likely to produce 
tho venous lesion m question Tlie veins onco injured slow 
and intermittent oozmg leads to tho gradual development of a 
subduril h'omatoraa A subdural hiematoma ma\ bo the 
immediate result of a severe head injury which nocossanlj 
comes under ob**ervotion and treatment from tho outlet Me 
ore not here concerned with this typo of subdural hrematonia, 
but onl} with that which follows apparently trmal injuncs 
that receive httlo or no treatment and maj not even come 
under observation This chronic variety of himatoma revcala 
its presence after a latent penod of vary mg length by svmptoms 
suggestive of a progressno spacc-occupy mg lesion It is with 
this that tho prc«cnt chapter deals 

Morbid Anatomy — A collection of blood, often vtr> hrpe 
is found situated beneath tho dura over tho convcxit' of 
tho cerebral hemisphere and extending from the liontal to the 
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occipital lobes, but seldom passing farther laterally than the 
Sylvian fissure (lateral sulcus) It is commorUy bilateral, 
though not invariably so The blood is encapsuled in a 
membrane which rs loosely attached to the overlymg dura, and 
may receive a free vasculansation from this source The deep 
surface of the cyst is lightly adherent to the subjacent pia 
arachnoid On its internal surface the membrane is rough 
from adherent clot The contained blood is tarry and hquid 
in long-standmg cases, and the enclosing membrane may be 
discoloured by it The state of the blood and the thickness of 
the cyst wall vary with the age of the lesion It is probable 
that the cyst is formed by organisation of the peripheral clotted 
portion of the blood 

Symptcmis — The history of a fall on the front or back of 
the head is frequently to be obtained This may have been 
apparently tnvial and not followed by any immediate conse 
quencea Prodromal symptoms appear after a varymg interval 
of from a week to two or three months Headache and shght 
mental change are t!io most constant of these The headache 
may be constant and severe, and may be referred to the site 
of the injury , there may be associated vomiting Graduilly 
apathy, drowsiness, and forgetfulness develop, and tliere may 
be “ fainting attacks ” Physical osamination may be negative 
at this penod, and neuro syphihs or some mental disorder may 
be diagnosed When these symptoms have been present for 
some four or six weeks they may suddenly become severe 
Intense headache and voraitmg with sudden coma may develop, 
only to pass off in an hour or two, returning again after an 
interval of days Focal symptoms are often absent, or when 
present are variable in their appearance Evidence of bilateral 
compression of the cerebral hemispheres ultimately develops 
hermparesis muscular spasticity, bilateral loss of the abdommal 
reflexes Babmski plantar responses, and optic neuntis Once 
these signs are established the condition grows steadily worse, 
and unless treated the patient laps^ mto coma and dies The 
pulse is often slow even m the early stages of the condition 

Diagnosta — ^In the presence of a history of apparently shgbt 
head mjury, the premomtory penod. of vague and transient 
“headaches and mental chan^, the appearance of defimte stupor 
or coma after some weeks, and the variable appearance of the 
signs mentioned above, together present a very characteristic 
clmical picture, of winch the very fluctuation of the signs and 
symptoms is one of the most stnkmg features Confirmatory 
evidence may occasionally be obtained by lumbar puncture, 
the cerebrospinal fluid bemg sometimes faintly tinged with 
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visually most mtense at the base of the brain, but as the e'^udate 
increases it tends to spread laterally along the Sylvian fossa 
and fissure (lateral sulcus) on to the conve'vity of the herms 
pheres, where it hes m the hoUows between the convolutions, 
spreading m all directions from the Sylvian fissure In non- 
suppurative tuberculous meningitis the spread of infection and 
the development of tubercles follow the same Imes Changes 
of the same order occur m the superficnl layers of the 
brain underlying the menmges, namely , serous exudation, 
minute hemorrhages and small foci of encephalitis and 
hyperemia 

T/ie Cerebrospinal Fluid — The acute meningeal reaction 
reveals itself not only m the structural change noted above 
but also m alterations m the composition of the cerebrospinal 
fluid The nature and seventy of the menmgeal reaction may 
be determined from the examination of the cerebrospinal flmd 
and therefore the procedure of lumbar puncture is a diagnostic 
method of the greatest value m acute meningitis 

The essential features of the meningeal reaction as betrayed 
by tins fluid are as follows the cellular content is greatly 
increased, polymorphonuclear cells predommatmg in a suppuia 
tive memngitis, lymphocytes m the non suppurative tuberculous 
form The protein content is raised, and a coagulum may form 
in the fluid on standing The glucose level falls and sugar may 
disappear, wlule the chlonde content undergoes diminution 
Einally, the orgamsm concerned may be found On lumbar 
puncture the fluid usually escapes under pressure Excess of 
cells may render the fluid opalescent, ivlule m suppurative 
niemngitis it becomes purulent 

Symptoms — The essential chnical features of acute 
meningitis are remarkably constant though vanable in 
intensity from case to case They consist of intense headache, 
pam m the back, with ngidity of the spme There is a 
characteristic combination of irritability with drowsiness, 
passing on to terminal coma The patient hes on his side in 
sn sttitad9 o/ Sexiau and ia a s’isporoiiS' 
irritable and refractory when disturbed There may be 
accesses of restlessness requiring restraint, and penodical 
inarticulate ones Retention of urine is a common and 
sometimes a very early phenomenon, and should always be 
looked for Exammation may fell to reveal any appreciable 
alterations m the reflexes or in the motor system, and focal 
signs of this order may be absent throughout the course of 
the case Thi? Js especially bo in acute and rapidly fetal 
infections 
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In meningococcal and tubercnious menmgitis, where the 
duration of the illness may be longer, cranial nerve palsitjs 
(squint, pupillary anomahes), papiUcedema, variations in the 
tendon reflexes and signs of hemiparesis maj develop, but 
are not essential components of the memngeal reaction In 
tuberculous meningitis the knee and ankle jerks may becotne 
slu^ish, and disappear, sometimes relatively early m the 
course of the illness 

One or both of the following phenomena are usually present 
Kemtg's Sign, which consists m a reflex spasm of the ham- 
strings when the leg is passively flexed at the hip with the 
knee extended, and Bt^ztnaJn’a Sign, which is a sudden 
flexion of the arms and legs when the head is passively 
flexed It would be wrong to suppose that these signs are m 
themselves conclusive They must be considered in connection 
with the body of cbmcal evidence in any given instance 

Pneumococcal Memngitis commonly compbcates a pnemno 
coccal infection elsewhere m the body, but may bo primary 
m the subarachnoid space The cerebrospmal flmd is purulent, 
and may be too thick to flow through a lumbar puncture needle 
It contains an abundance of polymorphonuclear leucocytes, 
and the organism is also found The condition develops rapidly 
and coma soon supervenes 

Fyogemc Memngitis — ^The streptococcus and the staphy 
lococcos are the organisms most commonly present, and usually 
reach the subarachnoid space from septic foci elsewhere 
The state of the cerebrospinal fluid resembles that found m 
pneumococcal memngitis, staphylococci or streptococci bemg 
found in abundance The presence and nature of the 
primary infective focus m cranial smusea, middle ear, or 
elsewhere, indicate the ongm and character of the memngeal 
infection 

Memngococcal Menmgitis (Cerebrospinal Fever) is described 
on p CO 

Byphihtic Memngitis is dealt with under the headmg of 
Neurosyphihs (wde p 846) 

I^eatment — ^The gener^ management of the case consists 
m keepmg the patient m a .cool and darkened room Iced 
appbcations to the head and venesection, or the use of leeches, 
are sometimes employed The rehef of pam calls for the u'O 
of such drugs as phenazone or aspinn, but morphia may be 
required Untfl the recent introduction of chemotherapy 
with drugs of the sulphonamide group, acute meningitis was 
except m the menmgococcal variety, virtually alwavs rapidly 
fatal. Now many, though not all, hves are saved by earlj 
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oral administration of one or other of the drugs of this group. 
The scheme of treatment described in the case of cerebrospinal 
fever should bo folIoTved in other varieties of suppurative 
meningitis (see p. 60). The repeated Imnbar punctures for 
draining cerebrospinal fluid formerly in vogue are now scarcely 
necessary. For severe headaclie, however, they may bo of 
value and should then bo used as circumstances indicate. 

Symptomatic treatment only is available in the case of 
tuberculous meningitis, e.g., the relief of headache by drugs 
(aspirin with or without codeine gr. ^ to 1 with each dose of 
aspirin) or by thecal drainage by lumbar puncture. 

Di<tgnosis . — The recognition of the presence and nature of 
an acute meningitis may be one of the most difficult of all 
diagnostic problems, becaiise several acute general infections 
may be accompanied by symptoms like those of meningitis 
(“ meningism ”) as an inddent in their course. This is the 
case in typhoid, pneumonia, acute tuberculosis, and also in 
acute poliomyelitis. In these circumstances lumbar puncture 
and examination of the cerebrospinal fluid is called for to 
provide the necessary diagnostic information. It was taught 
by Jenner that whereas in a true meningitis headache and 
delirium may co-exist, in the meningism of other infections 
headache di^ppears if delirium ensues. In true suppura* 
tive meningitis a turbid or purulent fluid containing large 
numbers of polymorphonuclear cells and the responsible 
organism will be foxmd. In tuberculous meningitis a clear 
fluid in which a coagulum forms on standing, and in the 
meshes of which the tubercle bacillus may be found, and the 
presence of a pur© lymphocytosis are diagnostic. In acute 
poliomyelitis a clear fluid with, a lymphocytosis and 
normal glucose and chloride contents is common, although 
polymorphonuclear cells are often present. In meningism the 
fluid is normal. 

Finally, the signs and symptoms of the primary infection, 
both in cases of meningitis and in those of acute infections 
wriA meningEjm, wiM Aefp to a conwt disgnosis'. 

HYI>BOCEPirAI.tJS 

An y pathological process that interferes with the absorption 
of the cerebrospinal fluid will cause it to accumulate within 
the ventricles and to distend them. In infants this distension 
leads to separation of the cranial bones at their sutures and 
to enlargement of the skull, a condition known as internal 
hydrocephalus. 
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It IS theoretically possible for an excess of secretion over 
an absorption of normal degree to produce a similar state of 
affaire, but actually hydrocephalus *is always due to impaired 
absorption 

Such an mterference with the return of the cerebrospmal 
fluid to the venous system may arise in any of the follovnng 
circumstances in the case of congemtal anomahes of the 
ventricular system such as atresia of the aqueduct of Sylvius 
(cerebral aqueduct), or absence of the foramma of llajendie 
and Luschka (median and lateral apertures of the fourth 
ventricle) , the blocking of the latter foramina by some 
pathological lesion , or any block m the subarachnoid space 
which prevents the fluid from reaclung the channels of absorp 
tion above the tentorium 

Cases of mtemal h} drocephalus have been divided into 
congenital and acquired The former are due either to such 
a congenital anomalj as has been mentioned, or to an intra 
uterine menmgitis with formation of adhesions There is 
reason to suppose that both processes occur 

Acquired mtemal hydrocephalus results cither from a 
meningitis in which the formation of adhesions has blocked 
the foramma tn the fourth ventncle, the basal cisterns, or the 
opening m the tentorium Cerebral tumours are another 
cause of mtemal hydrocephalus when they are so placed 
withm the skull or brain that they block the vcntncular outlet 
either at the foramina of Alonro (interventricular foramen) 
m the lateral ventncles, at tho aqueduct m the midbram, or 
at the fora min a of the fourth ventricle 

Most cases of hydrocephalus, if we mclude patients of all 
ages, are due to memngitis Even during the brief course of 
tuberculous and pneumococcal meningitis, mgas oL acute 
by drocepbalus may develop, but m the case of meningococcal 
memngitis the patient may survive with permanent hydro 
cephalus The mtemal hydrocephalus as'^ociated with tumour 
may modify the clmical course of the case, maskmg localising 
symptoms or aggravating the condition of increased intra 
cramal tension caused by the tumour In such circumstances 
a fatal issue is not long delayed, except m the rare instances 
of successful extirpation of the offendmg tumour and a 
restoration of normal conditions within the skull 

Morbid Anatomy — ^In congenital hydrocephalus evidence 
of congemtal anomaly or of memngitis may be found, but m 
most instances a routme exammabon of the bram gives no 
information as to cause Tho development of the cerebral 
hemispheres is always grossly defective, and their walls may 
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be reduced to a mcmbnno whicli is translucent The skull 
IS increased in size, and may measure over 30 in m cir 
cumferenco at birth, and the cranial vault may be reduced 
to the thinness of paper The form of the skull is also 
altered, the frontal eminenceg bulging and the orbital plate 
being depressed 

In acquired internal hydrocephalus the rigidity of the skull 
prevents the extreme degree of ventricular distension and skull 
enlargement seen m the congemtal variety Exammation of 
the brain generally reveals the causative lesion, either an old 
meningitis or a tumour 

Symptoms — ^The extreme size of the skull in congemtal 
hydrocephalus may render the dehvery of the living child 
impossible, but such a child once successfully dehvered may 
show progressive enlargement of the skull In extreme cases 
it may be possible to transiUuminate the skull which is thin 
and soft Mental and physical impairment of all degrees 
from complete idiocy and physical disability to mild mental 
defect and bttle or no physical defect may be seen Either 
mental defect or symptoms of spastic paralysis may exist 
alone 

In acquired hydrocephalus symptoms of disordered function 
of the nervous system predominate changes m the form of the 
skull bemg absent or moderate m degree These symptoms are 
those of increased idtracranial tension headache vomitmg 
impairment of vision, and convulsions The long continued 
distension of the ventricles produces motor and sensory 
disorders due to cerebral compression, motor disorders pre 
dominatmg These are of the nature of a bilateral spastic 
ueaknras with the corresponding alterations m the reflexes 
Percussion of the skull m children with hydrocephalus result 
mg from intracranial tumour may yield a “ cracked pot ” 
note When tumour underbes the condition, death inevitably 
ensues 

In certain congenital and acquired (meningitic) cases the 
process is not progressive, and when arrest occurs before the 
onset of serious menta( or physicaf diaabifity the mcfividuaf 
may lead a comparatively normal life 

Trtalment — -Surgical procedures and repented lumbar 
puncture have so far proved fruitless m all vaneties of internal 
hydrocephalus Prom what has been said of the pathogenesis 
of the condition it follows that purely symptomatic measures 
are all that are available, namely, the rehef of headache and 
the control of convulsions and such phj'Siotherapeutic measures 
as mav alleviate the motor disabibties 
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THE LOCALISING SIGNS OF DISEASE OF 
THE BRAIN 

Tiie various w ays in which a lesion maj disturh the functions 
of the nervous system have been enumerated and described, 
and it follows from what was said on this subject that the 
nature as well as the localisation of the pathological processes 
may be expected to play a part in deter minin g the character 
of the symptom complex Actually m those chrome and 
slowly progressive lesions which imderhe the bulk of affections 
of the nervous system, the situation of the lesion is the deter 
minin g factor m the production of the symptoms However, 
in certam acute diseases and mjunes of the brain, imtative 
and shock symptoms may appear, and their nature is largely 
determmed by that of the pathological process, but apart 
from special circumstancea of this land paralytic sj-mptoms 
dependent upon the situation of the lesion are the r^e The 
following details may be given of the localising signs of disease 
of the brain — 

In general, we may say that the more rapid the development 
of a focal lesion the greater the disturbance of function to 
which it gives nso Conversely, a slowly developmg lesion maj 
be completely masked for a long period by the development of 
functional compensatory activities m undamaged regions of 
the brain Thus a gunshot wound of the cerebellum produces 
immediately a gross disturbance of cerebellar functions, while 
a slowly growing tumour m this situation may reach a con 
siderable size before unequivocal signs of cerebellar disease 
develop 

Agam the period at which locahsmg signs appear is of 
importance m assessing their value Those which develop 
early have definite locahsmg value On the other hand, the 
steady rise of mtracramal tension which nccompames the 
iif a iwibiD tbe jknD j^aas&s asso 

pression and resultmg defect in the circulation, and hence m 
the function, of regions of the bram remote from the tumour 
In this way “false localismg signs” may be produced late in 
the course of the malady Paraljreis of the external (lateral) 
rectus muscle is an occasionally observed sign of this order The 
abducens nerve m its course forwards to the orbit, passes over 
the edge of the petrous bone, makmg a sharp turn at this 
pomt With a high degree of intracranial tension the contents 
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of the posterior fossa of the sknll, the cerebellum, and brain 
stem tend to be forced domiwarda towards the foramen 
magnum, and ui- consequence the nerve is stretched tightlj 
over the sharp edge of the bone, and conduction along its 
fibres IS interrupted On the other hand, a sixth nerve palsy 
ushenng in the chmcal picture of a cerebral tumour indicates 
direct mvolvement of the nerve by the tumour, and thus has 
locaJismg value 


The Signs of Local Lesions in the Cebebral Heshsphebes 

Lesions mvolving those cortical areas which stand in close 
functional relationship with the projection fibre systems — 
motor sensory, and visual — give nse to recognisable locahsmg 
signs There are, however, large cortical association areas 
which are silent m the sense that disease within them produces 
no focal symptoms, jet in the presence of general indications 
of a bram lesion this absence of focal symptoms may itself 
be of locahsmg value as mdieatmg the mvolvement of a 
" silent area " of the hemisphere 

The Frostal Lobes — t^ions at the frontal poles are 
frequently very difficult of recognition The characteristic 
localising symptoms are mental and emotional changes The 
patient becomes silent, apathetic, and lackmg m initiative 
Memory, judgment, and association of ideas are poor, and as 
a direct resmt of this mental state the subject becomes 
mdifferent to the calls of nature and passes urme and fecces 
wherever he may be With extensive lesions, dementia and 
a condition of stupor may develop Rarely, when there is 
pressure upon the olfactory bulb, there are anosmia and a 
feeling of irritation m the nose which leads the patient to rub 
his nose constantly In certam mstances the patient becomes 
talkative and cmbarrassmgly facetious and holds grandiose 
ideas 

The Motor Area — The excitable motor cortex occupies the 
ascending frontal convolution (precentral gyrus) and the hmder 
ends of the frontal convolutions immediately anterior Topo 
graphically, the movements of the foot are represented at the 
upper end of the motor cortex , those of the leg, trunk, upper 
hmb, hand, neck, face, bps, and tongue m that order as we 
follow the convolution laterally to ite lower extremity (Fig 18) 
Focal or Jacksonian fits commonly hegm m one of thr^ foci — 
the angle of the mouth, m the thumb and mdex finger, or 
in the hallux, according to the region of the motor cortex 
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stimulated by the lesion Such a fit begins as a clonic 
convulsion m one or other of these three foci It ma\ 
remam confined to this focus, or the convulsion may spread 
to adjacent parts and may finA% involve all the musculature 
of one side, or become generalised throughout the skeletal 
musculature. In the latter case, consciousness is lost, 



TLo lateral aspect of the left hcmuphere Thi motor area estcnda orer the 
ascending frontal conTolntton (piecentral g}TV3) and the cortical region unmediatclj 
antenor to it At the posterior end of the second frontal convolution (middle 
frontal gyrus) is a region a which eye movements are represented Both this and 
the motor cortex proper are indicated bv stippling TAe sensory cortex is more 
extensive and mclades the aspentling paneUI (postcentral gyrus), superior parietal, 
and angular (infenor parietal) cODvolationa (after U Head), 

At the foot of, and antenor to, the ascending frontal convolution, is tlioeo-cnllcd 
motor speech centre, Broca’s convoIatK» (B) 

In the first temporal convolution of the left hemisphere is the auditory word 
centre (And. W ) and in the angular gyros the visual word centre (Vis IV ) 

The visual cortex just extends on to the lateral aspect of the hcmuphere at the 
occipital pole. 
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but m localised convulsions perfect consciousness may bo 
retained 

The spread of a Jacksonian fit shows an ordered marcl^ 
from its focus m accordance with the topographical representa 
tion of movements in the motor cdrtex A transient paralysis 
of the convulsed part usually follows the fit 

An uncommon form of Jacksonian fit arismg m this region 
of the cortev consists m transient po\ferIessnes3 of a limb or 
part of a limb without convulsive movement 

Although movements of the ejes are not represented 
m the motor cortex proper but in a cortical region 
l^mg anterior to it imtabve lesions of the motor region 
may produce m association with rotation of the head 
a conjugate deviation of the eyes away from the side of 
the lesion licsions extending deeply into tho substance of 
tlie hemisphere m this region may cause hemiplegia with 
marked spasticity 

The Sensory Area — rhis has its focus m the postcentral 
convolution, but embraces tho surrounding cortex anteriorly, 
posteriorly, and laterally Tho essential features of sensory 
change from a cortical lesion are (1) the relative mtegrity of 
sensibiUty to pam and temperature but a diminished power of 
difierentiatmg various mtensities of stimulus , (2) impairment 
of looahsation of tactile stimuh n greater degree of defect m 
the discnmmation of tv, o Bimultaneous contacts , and (3) a 
still greater impairment of the power of recognising the shape 
size and texture of objects held in the hand With this 
last defect goes an inability to identify objects held m 
the hand ( astcreognosis ) There is m short a defect 
in spatial recogmtion and this is liable to lead to dis 
turbances in co orchnation m tbe affected hand and digits 
It IS possible that Jacksonian fits vluch are preceded by 
subjective sensations in the affected part origmate in this 
area of the cortex 

The Occipital Lobe — Tho visual function is represented m 
the cortex surrouncfmg the cafearme fissure (posteafeanne 
sulcus) on the medial aspect of the occipital lobe (tide Fig 18) 
'The right half of each visual field is represented m tho left 
occipital cortex the left halves in tho right cortex Further, 
central vision is represented at the tip of the occipital pole, 
peripheral vision at the anterior end of the visual area tho 
upper part of the field below tho calcarine fissure and tho lower 
part above this Irritative lesions of the visual cortex produce 
a visual aura m which the subject sees formless and moving 
coloured hghts, often accompamed or followed by a transitorj 
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henmnopn Destructive I&sions of one occipital cortex will 
produce blindne'is of the crossed halves of each visual field 
(homonjmous hemianopia) while partial lesions of one cortex 
may produce quadrantic hemianopia It js characteristic of 
the blmd retmal quadrants m occipital lesions that when a 
pomt of light IS thrown upon them the pupil reacts whereas m 
hemianopia resultmg frgm lesions of one optic tract the pupil 
docs not react on illummation of the blmd part (Wemiches 
hemianopic pupil reaction) 

Temporal Lobe — Perhaps the commonest localism^, sign in 
tumours of this region is a crossed homonjunous hemianopia 
due to mrolreznent of the fibres of the optic radiation which 
curve round the inferior horn of the lateral ventricle on their 
way to the occipital cortex Also m lesions of the left temporal 
lobe slight pamais of the crossed lower face maj occur associated 
with a defect of the speech function of the kind known as w ord 
deafness (see p 805) Imtatue lesions cause a Jack«onian 
fit (uncinate fit) in which olfactora and gustatory halhic-mations 
are associated with a transient dimming of consciousness known 
as a dreamj state Sometimes also Msual hallucinations 
of a complex order occur 

Internal Capsule, Thalamus, and Corpus Stnatum — Hcmi 
plegia 13 the characteristic expression of involvement of the 
anterior hmb of the internal capsule hemianesthesia and 
hemianopia of involvement of the posterior hmb The 
hemiansesthesia mvolves all forms of sensation Lesions m 
this situation maj also encroach upon the lateral nucleus 
of the thalamus ^Vhen the latter is predominantly affected 
the hemiplegia tends to be transient sensory sjTnptoms and 
mvoluntary moaements of the effected limls persLstmg All 
forms of sensation over the opjo^ito half of the body mav 
be affected hut m the case of partial lesions the sense of 
position IS the most profoundly affected lorm of sen''ibilit\ 
In certam cases the thalamic syndrome may be present 
In this m addition to senscuj loss there is spontaneous pam 
on the affected side of the body with a peeuhar over reaction 
to pamful or tmplea«ant sensory stimuh 

The Bram Stem — This part of the hram from midbram 
to medulla contains structures of three orders (a) fen? 
j)TO)ection pfitT^s sensory and motor both of which are crossed 
that is have undergone decu'^sation and run on the side of 
the hram opposite to that of the body which they mnery ate 
(6j crantal nerte nvdet which are uncrossed , and (c) association 
nuclei and r^ex centres which he in the dorsal or tegmental 
part of the brain stem Lesions of the bmin stem may give 
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rise to symptoms duo to lesions of all or any of these three 
groups of nervous mechanisms A characteristic feature of 
focal brain stem lesions is a crossed hemiplegia or hemi- 
anrcstheaia, with a cranial nerve palsy (of lower motor neurone 
type) on the same side as the lesion Thus as uo pass down 
the bram stem the motor cramal nerves suficessively mvolved 
on the Bide of the lesion will bo the third, sixth, seventh, and 
twelfth The particular nerve involved will mdicate uhetber 
the lesion be in the mulbram, pons, or medulla A lesion m 
the crus cerebri will produce a homolateral third nerve palsy, 
and a crossed hemiplegia , a lesion m the ventral region of 
the pons, a homolateral facial palsy and a crossed hemiplegia 
Similarly, cramal nerve palsies may be associated vnth crossed 
heimanaistheaia lesions m the dorsal or tegmental portions 
of midbram or pons will produce defects of vortical and 
lateral movement of both eyes respectively Lesions in the 
midbram mvolving the third nerve and red nucleus and 
superior cerebellar peduncle mil produce a correspondmg 
squmt and diplopia, with involuntary movements and ataxy 
of the opposite side Focal lesions m the meduUa commonly 
prove rapidly fatal 

Cereiellain — Gross inco ordination of voluntary movement 
without considerable weakness or quahtativc alterations m the 
reflexes are typical of lesions of this part of the bram In 
acutely produced lesions there is also marked flaccidity (atoma) 
of the musculature, but this is apparently not a constant feature 
of the symptom complex known as cerebellar ataxy The 
form assumed by this ataxy naturally vanes with the particular 
chmeal test employed to demonstrate it Thus a variety of 
so called components of cerebellar ataxy have been described, 
which for the most part have no independent existence apart 
from these empincal tests The best knovn are as follows 
Aionta, a marked flaccidity and undue extensibflity of the 
muscles as revealed by manipulation of tbe limbs Tins, when 
imilatcral, may be an early and valuable localising sign m 
cerebellar abscess at a time when ataxy of movement is shght 
or mappreciable Ni/slagnws, with a slow coarse movement 
on looking to tlie side of the lesion, and a rapid, finer movement 
on loolung away from the side of the lesion Tins abnorraahty 
of ocular movement is often associated with a difficulty m 
conjugate deviation of the eyes, moro marked towards the side 
of the lesion Adtadocholtnests, or an inabihty to perform 
rapidly alternating [eg, pronation supination) movements, 
when the smglo movement can be normally performed The 
disabihty here arises from a spread of innorvation to muscles 
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produce symptoms m virtue of (I) the disorderu of pitmtary 
function with ■which they may be associated , (2) the com- 
pression and deformation of the optic cluasma they produce , 
and (3) increased mtraeranial tension These phenomena 
are considered under the headmg of Intracramal Tumour 
(see p 774) 


INTRACRANIAL TUMOURS 

Tor clinical purposes wo may mcludo under this heading 
all tumours that, encroaclimg upon the cranial cavity and 
mcreasmg its contents, produce disorders of brain function 
either by compression or destruction of the bram, or by both 
combined Such tumours may anse in bone m the meninges, 
or withm the hram substance They may be of the nature of 
true neoplasms or they may be granulomata Of the former 
class some are primary withm the skull while others are 
metastatic, the primary growth bemg situated elsewhere m 
the body The bram la one of the commoner seats of tumour 
formation m the body 

^Etiology. — Nothing certam is known of the genesis'*of 
tumours of the bram or its covermgs, although jruorosoopio 
esaimnation wiU euMce to tell from what element a tumour 
has arisen Here, as m other organic diseases of the nervous 
system mjury has been invoked as an adequate escitmg cause 
of tumour formation It is manifestly difficult to establish a 
relation between head injury and the subsequent appearance 
of a tumour, but on the whole it seems probable that m a few 
instances such an mjury may excite the tissues to neoplastic 
activity This is most clearly the case with the endothehoma 

Pathology — (1) Gnioaia is the commonest vanety of bram 
tumour, constitutmg about 40 per cent of all such tumours 
Under this headmg are mclnd^ all growths which arise m 
glial elements These tliffer greatly m macroscopic and in 
microscopic appearance, and in their rate of growth The 
£<aast/tw!2t oflls of s teflaosr djSsr soraAaJ 
ghal cells m appearance the more malignant in character is 
the growth AU are mfiltratmg tumours ansmg within the 
bram substance Among the types which baa e been differcnti 
ated, the following are the most commonly encoimtered 
(i) Glioblastoma, a richly cellular ripidly growmg tumour 
leadmg to death withm a few months , (u) Medulloblastoma, 
a rapidly growmg metastasismg, cellular glioma commonly 
gro'wmg in the cerebellum in childhood , (m) Astrocytoma, a 
diffuse infiltrating tumour which, smeo its maigins are not 
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visible to the naked eye, is always very mnch more extensive 
than maeroscopic examination sn^ests Often onlv the central 
degenerated portions of the tmnonr are readilv visible 

Though, commonly thought to be single tumours all forms 
of ghoma may be multiple, or may have several foci of active 
growth within the mam tumour limits Ko vanetj of glioma 
can be completely extirpated by the surgeon, and sooner or 
later recurrence is inevitable 

(2) SIziTCsOiOiiA. — ^This IS also a common variety of 
mtracramal growth It anse:» in cells of arachnoid ongm which 
he m the meshes of the dura mater It forms a firm, well 
defined mass rounded or nodular, and exerts its effects wholly 
by compression of the brain which it does not mvade or 
infiltrate ^though it commonly grow« mwards towards 
the subjacent bram, it may also develop outwards, when it 
mvades the skull and may give nse to a superficial “ boss ” 
on the cranial vault which is viaible from without Common 
situations for the development of an endothehoma are the falx 
cerebn and the neighbourhood of the dural smoscs It is 
usually a slowly growing tumour, and may give n-e to foeal 
symptoma before those mdicatmg a general nse of mtia 
cranial tension 

(3) PixuiTABY Tumour — ^Adenoma of the glandular portion 
(pars anterior) and tumour arising m the pitmtary stall 
(infundibulum) are the common vaneties of new growth 
Symptoms of three orders may follow their development 
neighbourhood symptoms signs of mexea^ed mtracramal 
tension and signs of glandular disorder 

Neighbourhood Symptoms — The posterior border of the 
optic chiasma Leo on the diaphragma sella* and is compressed 
by tumours m or above the sella The resultmg svmptoms 
are bitemporal heimanopia and primary optic atrophy, one 
eye bemg usually affected before its fellow (tide Fig 20, 
P 877) 

Increased Intracranial Tension — ^This rarely develops 
except m the case of pituitary stalk tumours, when headache 
vomitmg and papiUcedema are common 

Glandular Sympipms — ^The common adenoma (chromo- 
phobe adenoma) pr^uces signs of hypopituitarism, obesity, 
regression of the sexual oigam* with amenoirhoea m women, 
and loss of sexual capacity m men In chromophile adenoma 
an mitial acromegaly or giganti>un appears and later obesity 
and other signs of dimmis h^ pituitary activity may supervene 
In stalk tumours signs of hypopituitarism are the rule 

(4) Aurttoet Neeve Tumoue — A benign encapsuled 



INTRACRANIAL TUJIOTJES ' • 775 

tumour may develop from the sheath of the eighth nerve, either 
as a solitary growth or as part of a generalised neurofibromatosis 
(von Recldinghausen’s Disease). It is a fibroblastic tumour. 
It Compresses successively tho auditory, trigeminal and facial 
nerves, the cerebellum and pons, and ultimately gives rise to 
liydrocephalus and increased intracranial tension, with head- 
ache, vomiting, and papiDasdema. Its symptomatology and 
the sequence of events in its evolution are indicated by the 
above list of structures involved. 

(5) Metastatic Tuuoim. — ^Thw is commonly carcinoma, 
secondary to primary growth in lung, breast, stomach, or 
prostate. Rarely, h 3 q)cmephroraa may be followed by 
secondary deposits in the brain. 

Secondary' carcinoma commonly gives rise to multiple 
nodules scattered throughout the brain, and also in some 
instances to a diffuso microscopic infiltration of the pia- 
araohnoid. Ifc is the latter nliich gives to the clinical picture 
of secondary carcinoma of tho brain tho characteristics it 
usually shows : namely, an onset with m6p.tal symptoms 
(apathy, muttering delirium, and terminal coma), signs 
indicative of meningitis (pain and stUIness in the neck, cranial 
nerve palsies, convulsive seizures), and signs of tumour 
(papillcedema, headache, and vomiting). There may also be 
progressive loss of weight. 

(6) TxjBEiioirLOStA.--More common in children than in 
adults, this relatively rare lesion may occur in any part of the 
brain, but most frequently in cerebellum or brain stem. It is* 
a rounded tumour, caseous at the centre, and marked off from 
surrounding tissue by a zone of hyperemia. Operative attempts 
at the extirpation of tuberculoma are almost invariably follow’ed 
by tuberculous meningitis. 

(7) Syphiloma. — Gunima is a very rare tumour. It is 
important to remember that a positive Wassermann reaction 
in the serum of a subject presenting the signs of cerebral 
rtimour by no means indicates that the tumour is of this 
nature, or that anti-syphilitic medication is an adequate 
method of treatment. 

(8) Blood-vessel Totiours. — Rarely, venous or arterial 
angioma may occur on the surface of tho cerebral hemisphere, - 
and are sometimes associated with cutaneous najvi in the 
distribution of the homolateral fifth nerve; An angioma gives 
rise to Jacksonian fits, and when arterial to a cranial bruit 
and the signs of tumour. 

Haemangioma of the cerebellum also occurs and produces 
tho signs of a tumour in this situation. 
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Symptoms. — ^These are of three orders focal symptoms 
due to disturbance of function m the bram region immediatelj 
involved, general symptoms which result from the general com 
pression of the mtracramal contents, and epileptiform fits, 
which cannot readily be placed m the first two categones and 
which will be referred to later 

In many cases the general symptoms of raised mtracramal 
tension are the earhest to appear, focal symptoms appearmg 
relatively late, sometimes inde^ only as terminal phenomena 
On the other hand, the signs of a slowly progressive local 
lesion may antedate the appearance of general symptoms of 
hypertension 

Both focal and general symiptoms are for the most part due 
to compression rather than to destruction of bram tissue As 
the cramal contents increase in bulk with the development of 
the tumour, first the cerebrospmal fluid and then blood are 
expressed from the skull When the latter occurs, cerebral 
functions begm to fail The so colled localismg signs are the 
expression of such an interference with the blood supply of 
the region of the bram immediately involved by the tumour 
Thus, the Jacksonian fits which may accompany the develop 
ment of a tumour m the region of the cerebral motor cortex 
are m this way produced smee at a certam level of oxygen 
starvation the motor cells become hyi>erexcitable and discharge 
with the production of a focal convulmon 

Oeneral Symptoms — These are headache sickness, failure 
of vision and a slowly developing blunting of mental acuity 
leading ultimately to stupor and coma Not one of these 
symptoms is constant at least m the mitial stages of the ill 
ness Headache is perhaps the most constant, though not 
necessanly the earhest symptom If is often complained of as 
most severe on wakmg from sleep and alter physical exertion 
It may occur m paroxysms of great intensity Its situation 
has no certam locahsmg value 

Vomiting — This is most frequent m cases with severe 
headache and other signs of great mcrease of mtracramal 
tension It is usual to speak of so called ‘^cerebral vomitmg ' 
as not associated with precedmg nausea and as projectile m 
character These characters are by no means mvariablo, and 
the undue stress laid upon them has frequently led to a /ailure 
to recognise the sigmficance of vomitmg m the early stages of 
cerebral tumour 

Failure of Fisionis due to what is spoken of as papiUcedenia 
that is an cedema of the optic nerve head As this develops 
the edges of the discs lose their definition and become hazy, 
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the disc becomes hyperfeimc and reddish m colour The 
physiological pit 13 obliterated and the lamma enbrosa dis 
appears from vieir The 'vems become distended and dark m 
colour Gradually the whole disc and the immediately 
surrounding rctma rise mto a hemisphencal mound m which 
the emorgmg vessels are huned, and on the surface of which 
white exudate and hiemorrhages make their appearance 
Pmallj, tlie condition of “ cbokeS disc ” is reached, and nsion 
fails rapidly and may be lost A secondary atrophy of the 
nerve fibres ultimately ensues, the disc shrinks agam and 
becomes a white opaque object, with the traversmg vessels 
entangled in orgamsmg exudate Ihe retma between the 
disc and the macula may become oedematous dunng the height 
of the neuritis and be thrown mto tmy folds, spotted with 
exudate at their summits, and radiatmg from the macula to 
the disc m a fan shaped manner 

The failure of vision may be gradual, proceeding by an 
mcreasmg penpheral constnction of the visual field, or it may 
be of dramatic suddenness Once blindness has ensued, the 
pupils tend to dilate and to become immobile 

An inconstant indication of raised mtracramal tension is a 
slowing of the pulse ubich may fall below CO per minute 
This IS more commonly seen however, in the presence of 
subdural bsmatoma or cerebral abscess than nith tumour 
As a termmal sign periodic breathing may make its appearance 

Fits — Generalised epileptiform fits mcbstmguishable from 
those of idiopatluc epilepsy not infrequently occur durmg the 
clmical course of tumour of the brain Such fits generally 
mdicate the cerebral hemisplieres as the site of the tumour, 
but have no more precise localising value Their clinical 
importance lies in the fact that they may precede all other 
signs and symptoms, and maj occur as the sole symptom over 
a period extending to several years The onset of single fits, 
or of status epilepticus in a middle aged person who appears 
m other respects to be m normal health and has been previouslj 
free from attacks of the kind should always give nse to a 
suspicion of cerebral tumour In short, it may be stated 
that such tumours frequently first reveal their presence in 
this way 

All the symptoms so far considered vary greatly m mtensity 
from cose to case Any one or more may be absent and, as 
WQ have seen, all may fail except as termmal phenomena 
They fend to be most mtense m rapidly growmg tumours 
and in tumours situated m the x>03tprior fossa of the skull 
On the other hand, they are minimal m very slowlj growmg 
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tumours and m aged persons Cerebral tumours are commonest 
in relatively young and middle aged adults, and it is important 
to remember that the clinical combination of headache and 
vomiting Tvhich may precede any loss of vision (though not the 
optic neimtis which ultimately produces this) may be ol^erved 
in individuals whose generol state of health appears good and 
who do not seem senouslj lU As a result there is frequently 
a failure to appreciate the possibly sinister significance of tlus 
symptom complex, with a resulting neglect to examine the 
fundi of the eyes, and an unnecessary delay in reachmg a 
diagnosis 

Focal Symptoms — The character of these has been dealt 
with m an earher section It has been pomted out that they 
may precede the signs of a general rise of mtracranial tension, 
particularly m the case of slow growing tumours, and it may be 
said that the earher they appear, the greater their localismg 
value Late m the course of mtracranial tumour, when there 
are signs of a severe degree of general compression, focal signs 
may appear uhich have no locidising value whatever, and may 
mislead the observer who does not take the time factor into 
account The mode of production of one such " fal»e localising 
sign,” namely, sixth nerve palsy, has already been described 

In those coses m which a dangerous degree of cerebral 
compression develops m the absence of equivocal focal 
symptoms, mention may be made of a unilateral dunmution 
or disappearance of the abdominal reflexes as indicative of a 
tumour of the opposite side of the bram 

The Cerebrospinal Fluid — On lumbar puncture the fluid 
may be found to be under considerable pressure (300 to 
1,000 mm water), but otherwise normal except m those cases 
where the tumour comes in contact with the fluid, either m 
the ventricles or at the base of the bram In these circum- 
stance a protein mcreaso may bo found 

Age Incidence — A wonl is necessary on this subject Not 
only have the different histological varieties of tumour tlieir 
favourite sites of incidence m the bram, but also characteristics 
of age mcidence 

During the first ten years of life, medulloblastoma m the 
fourth ventricle is the common tumour Its clinical picture 
mcludes the signs and symptoms of raised mtracranial tension 
unsteadiness of gait, and bilateral external rectus palsv 

In the second decade, pitmtaiy stalk tumours frequently 
reveal their presence In adolescents, this tumour often 
produces the signs of raised mtracramal tension, papiUcedema, 
headache and vomitmg, together with signs of hypopituitarism, 
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but in adults ptimary optic atrophy and bitemporal hemianopia 
are the rule 

Astrocytoma occurs at all periods of life, m the cerebellum 
in childhood, and here and m the cerebral hemispheres m 
adult life 

Endothchoma, ghoblostoma, and auditory nerve tumour 
occur m the middle and later periods of life 

Diagnosis — The recogmtion of an mtracramal tumour is 
perhaps, most difficult in those cases where focal symptoms 
are present and there is no evidence of compression of the 
cramal contents as a whole, that is, no papiUcedema, headache, 
or vomiting In. such a case the orgamc ongm of the focal 
signs having been determined on tbe grounds detailed m the 
mtroductory chapter to this section, it remams to ascertain 
whether a tumour is responsible for their appearance The 
feature of most importance m this connection is a progressive 
development of the signs and indications of successive involve 
ment of more functions (» e of expansion of tbe lesion) Thus, 
while a sudden onset of hemiplegia probably indicates a vascular 
lesion of the brain, a slowly developing hemiplegia especially 
if its progress be punctuated by focal or Jacksoman fits, is 
almost certainly due to tumour 

In respect of the general symptoms, especially where these 
east without focal signs, we have to assess tbe sigmScance of 
papiUoedema headache, and vomiting The combmation of 
vomiting and headache, with or without giddmess, especially 
m a subject who presents no clear mdications of a gastric lesion 
or arteriosclerosis, should always lead the observer to suspect 
cerebral tumour and to examine the optic discs PapiUcedema 
may bo present for a considerable time before there is any 
appreciable failure of vision and thus may have to be looked 
for Ihe diagnosis of tumour may present considerable 
difficulties when there is no other objective sign than papdl 
cedema The high degree of swelhng of the discs associated 
with tumour is not seen m other conditions, but the lessor 
degrees of swelling and the associated hsemorrhage and exudate 
may closely resemlile tbe neuro retmitis of renal or vascular 
disease This also may give rise to headache, vomitmg 
convulsions, or coma Therefore, m the absence of focal 
paralytic signs the possibihty of renal disease must always 
be considered when papiUcedema appears Chrome lead 
poisonmg ma\ also produce a climcal picture resemblmg that 
mention^ above 

Abscess of tbe brain, which is m effect a flmd tumour 
and may bo associated with considerable local cedema of 
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Hic brain, maj also have to be considered The presence or 
ab-^ence of chronic suppuration m the cranial venous sinuses, 
and particularly in the middle ear, should therefore be deter 
mmed A gummatous meningitis maj give nse to a chmtal 
picture resembling that of tumour, but in tbis condition the 
swelling of the discs is rarelj extreme, or the impairment of 
vision gro<?s, and such paralytic phenomena as are present are 
not severe except in the case of the cranial nerves Neverthe- 
less when the presence of a cerebral tumour is suspected, the 
diagnostic use of lumbar puncture is contraindicated if anv 
high degree of compression of the bram obtains The removal 
of cerebrospmal flmd allows the cerebellum to be forced down- 
wards mto a pressure cone m the foramen, magnum, this m 
turn mduces a dangerous compression of the bram stem with 
its contamed vital centres, and may lead to rapid and fatal 
respiratory failure 

VTien locahsmg signs are lacking, or even when the prc'cnce 
of tumour is suspected but cannot be confirmed, additional 
information may be obtamed by one or other of the applications 
of radiography A simple radiogram may reveal bony changes 
wluch indicate the presence and situation of the tumour, e g , 
deformation of the pituitary fossa in pituitary tumours, shadows 
cast by calcareous material m a slow growing tumour, lateral 
displacement of a calcified pmeal gland, thinning of the slniU, 
mvasion of the skull by an endothelioma, or, m children, 
separation of the sutures 

When these fail to provide information the mjection of air 
into the ventncles (ventriculography) may show dilatation or 
displacement of the ventricular system The injection of air 
by lumbar puncture (encepb^ography) will reveal abnormahtles 
of the cerebral sulci, and finally the mjection. of opaque 
substances (thorotrast) mto the carotid artery follow^ by 
radiography will reveal displacements of the cerebral arterial 
tree Ventnculography and encephalography are not wholly 
free from danger, wliile the resultmg radiogrims call for ^killed 
interpretation They are, therefore, b^t undertaken by the 
neuro surgeon under conditions that allow of immediate 
operation if anv untowurd reaction results It is not necessary 
to desenbe the technique of these procedures here Eeceutlj 
claims have been made that the electro encephalogram (see 
p SG6) may yield localizing information of value when this is 
not otherwi*^ obtamahle, but the results of this are not yet 
snfficientl^ rehable for much stress to be laid upon it here 
It may be said, however, that simple chmeal examination 
often fails to localise a new growth within the skull and that 
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the ventriculogram, expertly taken and interpreted, la not 
rarely necessary m the complete investigation of a suspected 
case of intracranial tumour 

Course and Prognosis — When allou ed to run their course, 
mtracranial tumours almMt mvariably cause death From 
the moment \ihen diagnosis becomes possible Me is rarely 
prolonged for more than a year With increasmg compression 
of the cranial contents the patient becomes blind, and finally 
comatose, dymg of respiratorj failure The last named termmal 
phenomenon may occur suddenly from hcemorrhage into the 
tumour, or ftom some other cause of sudden rise of pressure 
withm the skull 

Rarely, a tuberculoma will become mactive, or a ghoma 
cease to grow, but these events are exceptional 

lYeatmeni — There is no euro for intracramal neoplasm other 
than its removal by surgical operation When it is possible to 
localise the growth, the attempt at its extirpation depend 
upon anatomical and pathological factors If it bo by its 
situation accessible, is it of a Lind that con be removed ? 
The ghoma, from its diffuse mfiltratmg character, clearly 
offers no prospect of complete removal, and the attempt may 
involve gross damage to brain tissuo which is still functioning, 
and a corresponding degree of physical disability for the 
patient The memngioma and neurofibroma, on the other 
hand, when accessiblo are favourable for complete or partial 
extirpation, and the best results have been obtamed m cases 
of this kmd 

When the tumour is inaccessible to the surgeon, irroqiovablo 
from its character, or cannot be Jocabsed, palliative measures 
only can bo adopted These consist in the use of X rajs or of 
radium apphcations to retard the growth of the tumour None 
of these means can be relied upon to give a permanent xesult 
Tiie two symptoms which may call urgently for rehef 
are headache and failure of vision For heada^o analgesic 
drugs may be tried, but m extreme instances morjihia may be 
required, and its use in odequafo doses is amply justilied 
For impending bhndncss a decompressive operation offers the 
only hope of relief Tins consiste in the making of a free 
opening in skuU and dura over the site of the tumour when 
t^3 has been locahsed, or otherwise over the right temporal 
or parieto occipital regions If such a decompression be not 
near the site of the tumour, the bram will tend to be forced 
through the bone defect, and considerable dislocation of tissue 
vnthin the slcuU may result Thus, while the rehef of headache 
and the retention of vision may be obtamed, the gradual 
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increase of the tumour and the ^location of the brain produce 
severe physical disabihtj, and' the existence thus prolonged 
may become purely vegetative Therefore in the ca^e of 
unlocahsable or irremovable tumours decompression should 
scarce!} be regarded as a routme measure of treatment, but 
reserved for cases of uncontrollable and mtolemble headache, 
or for impen ding blmdneas in subjects whose general condition 
enables them to appreciate retention of useM vision When 
the presence of an mtracramal tumour has been diagno«“d 
the possibiht} that it may be secondary carcinoma should be 
considered The indications this may provide are described 
above (p 77a) 


CEREBRAL VASCULAR DISEASE 
I AJ.ATOMT 

The frequenej with which pathological changes in the 
artenes supplying the bram give nse to both acute and chrome 
disease of this organ makes a brief statement of some of the 
mam anatomical features of the cerebral circulation essential 
Artenal blood reaches the bram bj tlie two mtemal 
carotid and vertebral artenes 

The Vertebral Ariertes enter the skull by tlic foramen 
magnum and meeting on the ventral “urfacc of the bram 
stem jom to form th^ basilar artery at the level of the lower 
border of the pons This vessel contmues upwards to the 
level of the convergence of the crura cerebn (cerebral peduncles) 
as they enter the bram stem and then divides mto the tao 
pos/enor cerebral artenes which at once sweep lateralwards 
round the crura to gam the infenor surf'ice of the temporal 
and occipital lobes which they supplj iTith blood, together with 
the maigmal zone of the lateral asp^ of tliese lobes 

From the basilar and vertebral arteries as tliey he on the 
venfraf sttrfiice al the hrsai sbsm, pecfacstaig and tcnsisd 
branches enter the medulla pons aud midbram There also 
an'ie on each side of these artenes the three cerebellar artenes 
postenor infenor antenor uifenor, and supenor cerebellar 
which pa's lateralwarth. and, giving off, perforating terminal 
branches to the brain stem as the} traverse its surface 
end in a senes of anai^tomosiiig branches on the cerebellar 
cortex 

The Internal Carotid Artery on each side enters the skull 
by the foramen lacenim, and pa'smg upwards on the lateral 
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aspect of the body of the sphenoid bone reaches the neighbour- 
hood of the posterior clinoid process and the optic chiasma. 
Here, after giving off the ophthalmic artery, which enters the 
orbit, it divides into tliree terminal branches, the middle and 
anterior cerebral arteries and the posterior communicating 
artery. 



• The Middle Cerebral Artery turns lateralwards from its 
jKtint of origin, and as it traverses the anterior perforated space 
(substance) gives off its perforating or central branches, which 
pass deep into tbo region of the lenticular (lentiform) nucleus, 
internal capsule, and thalamus. The main trunk then enters 
the Sylvian fossa and finally emerges on tlie convexity of the. 
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hemisphere at the anterior end of the S 3 Irian fi*stire (lateral 
sulcus) and near the foot of the fissure of Rolando (central 
sulcus) where it breaks up mto cortical branches \\hieh supply 
all but the margmal zone the lateral aspect of the hemisphere 
One branch runs as far backwards as the occijntal pole, where 
it IS said to anastomose with branches of the posterior cerebral 
artery The anUrtor cerebral artery runs fonvards and towards 
the imddlo Ime dorsal to the optic nerve and, entering the 
great longitudinal fissure, comes to he parallel to its fellow, 
to which it IS jomed bv the anterior communicatmg arten 
Both anterior cerebral arteries then sweep forwards round 
the genu of the corpus callosum and reaching its upper surface 
suppl} branches to the medial aspect of the hemispheres and 
to a narrow margmal zone of the convexity in frontal and 
parietal regions 

Lymg m the subarachnoid space at the base of the brain 
are the ongms of the three cerebral arteries, and with the 
communicatmg artenes they make up the circle of Wilhs 
(artenal circle) 

II PATHOlOOy 

The venous forms of artenal disease have been desenbed 
elsewhere (p 5C7) All that need be said liere is that the 
common types of pathological change found in the artenes 
of the bram arc arterio-capillary fibrosis, atheroma, sypluhtic 
endarteritis, and aneui^sm Apart from these lesions acute 
cerebral vascular disturbauce may be produced by embolic 
occlusion of an artery, the pnmaiy seat of disease m this 
mstance bemg remote from the bram 

Structural damage to the brain with associated disturbance 
of function anses when artenal disease leads to mterference with 
the free supply of blood to an 3 part of it Sueh mterference 
may arise from obbteration of the lumen of an arter} , or from 
its rupture In artenal occlusion, winch may bo due to 
pathological changes m the ve*5scl wall or to blocking of a 
healthy artery by an embolus, the region of the bnm rendered 
ischTnuc softens and undergoes necrosis In hcemorrhago the 
effused blood tears up the bram at the site of rupture and 
compresses surrounding tissue 

1 Atheroma — In clderl} persons atheromatous changes 
m the arteml wall may lead to considerable distortion of 
the relatively thin willed cerebral artenes, ^vith narrowing 
of the lumen and loeabsed thinning and dilatation In these 
circumstances rupture followed by hcemorrhage or tbroiuboeis 
followed by cerebral softenmg is equally bable to occur 
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In view of the distinctions often drawn between cerebral 
hiemorrhage and tlirombosis ifc is important to -emphajaise 
that the antecedent factors are the same m each case, and 
that both accidents not uncommonly occur to the same 
individual 

Rupture and Hcemorrhage m most cases occur on the 
lentioulo striate branch of the middle cerebral artery, 
particularly on the left side, with the result that this branch 
has been named “ the artery of cerebral hsmorrhage ’ by 
Charcot Whether the miliary aneurysms which stud the 
perforating branches of the middle cerebral artery are them 
selves the cause of rupture is disputed and it is thought 
that they may be normally present rupturing only when their 
walls are damaged by degenerative changes Another not 
infrequent seat of rupture is one of the perforating branches 
of the basilar artery m the substance of the pons 

Factors tendmg to precipitate rupture are the cardiac 
hypertrophy and high blood pressure often found m those 
with diseased cerebral arteries It follows from these patho 
logical considerations that hemorrhage is an accident of 
elderly persons bemg rare before the age of forty and 
moreasmg in frequency with each subsequent decade A 
famihal incidence is sometimes noticed Occasionally m the 
young subjects of chrome uiterstitial nephntis with an assooi 
ated high blood pressure and arterial degeneration, cerebral 
hjemorrhage may occur 

The effused blood, pouring from the ruptured lenticulo 
striate artery, tears up the white matter of the centrum serai 
ovale and the corpus striatum and compresses the adjacent 
bram tissue The blood may burst mto the lateral ventricle 
or on to the surface of the hemisphere where it spreads over 
the convolutions beneath the pia arachnoid Extravasations 
of blood may be of considerable size rendermg the affected 
hemisphere larger than its fellow and produemg flattemng of 
the convolutions and local oedema of the bram surroundmg the 
clot In small hemorrhages which the patient survives the 
clot shrinks and may be completely absorbed its place bemg 
taken by scar tissue or by blood stamed fimd At the periphery 
of the clot neurogbal prohferation leads to the formation of 
trabecula} which form a wall to the cavity 

On the other hand, when atlieromadeads to occhision and 
cerebral softening any of the mam artenea of the bram or their 
branches may be mvolved although even here the middle 
cerebral and its central branches are most commonly affected 
The result of infarction of the bram is to produce swellmg and 

so 
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serous effusion into the ischanuc region, which rapidly softens 
and within a few days is of creamy consistence The softened 
area may be white or red, the latter when rupture of vessels 
at the periphery of the infarct has occurred ^Vhen the patient 
survives the necrosed tissue is absorbed and its place taken by 
a cavity, smgle or multilocular, filled with clear fluid 

2 Hyperpiesia (Essential Hypertension) and Hypertensive 
Encephalopathy The condition desenbed under these names 
on p 569 IS not infrequently marked by the development of 
conspicuous but transient disorders of cerebral function 
These are grouped together under the name of Hypertensive 
Encephalopathy 

Two forma of hypertensive attack have been described, one 
with and the other mthont signs of cerebral oedema 

(i) With Cerebral (Edema — This is said to occur m child 
hood, adolescence or early adult life The subject 
may have essential hypertension without renal lesion 
or may have acute or chronic nephntis A sudden 
nso m blood pressure is followed by headache, vomiting 
and drowsmess Tliere maj be convulsions, or hemi 
plegia, or other signs pointing to some focal brain 
lesion There is retinitis, sometimes with marked 
suellmg of the optic discs, haemorrhages, and exudate 
on the retma Recovery may fake place m a few 
days but the patient remams hable to recurrences 
any one of which may terminate in fatal cerebral 
haemorrhage 

(u) Wttheml Cerebral (Edema — ^Xhe patient is commonly a 
middle aged or elderly subject with high blood pressure 
and the attack consists m the appearance and rapid 
disappearance of such focal signs as hemiplegia, 
aphMia hemianopia, or focal convulsion There is no 
swellmg of the optic discs, but hypertensive retimtis 
13 commonly present 

In both types vhen uncompheated, there are no signs of renal 
madequacy and the blood urea remams within normal limits 
In both types also spasm of the cerebral arteries has been 
invoked to explain the transience of what may be severe 
paralyses There is as yet no conclusive evidence on this point 
and sooner or later the subjects of hyjiertensive encephalopathy 
develop cerebral atheroma and succumb to cerebral vascular 
lesions 

Trealmenl — When signs of cerebral cedema are noted 
venesection and the administration of hypertomc saline are 
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indicated , 70 c c of the latter are given intravenously (15 per 
cent sodium chloride), or the same quantity of 50 per cent 
glucose solution When the case is less ui^ent, oz of 
magnesium sulphate in G oz of water may be given per 
rectum and repeated as new^sary 

3 Syphilis — ^The common Byphihtic lesion of . cerebral 
artenes is endarteritis obliterans, mvolvmg the central branches 
of the middle cerebral artenes, and less commonly the deep 
perforating branches of the basilar and vertebral arteries which 
supply the bram stem Arterial occlusion and softenmg of 
the affected region of the bram are the results of this lesion 
Not uncommomy other syphilitic lesions of the nervous system 
accompany endarteritis namely, gummatous menmgitis at the 
base of the brain, or tabes 

4 Emhohsm — In this condition the morbid process hea 
remote from the bram, somewhere between the pulmonary 
veins and the -aorta Possible sources of emboh are the 
vegetations on the mitral valve in endocarditis with mitral 
stenosis More often, however, m this lesion clots may form 
m the aunculsr appendix (auncle), and fragments may be 
dislodged and carried off m the blood stream Fmally, m 
atheroma of the aorta tmy pieces of degenerated tissue or of 
thrombi may be detached and form emboh 

These emboh nben they reach the cerebral circulation are 
commonly arrested, either m the mam trunk or in one of 
the cortical branches of the middle cerebral artery, the left 
more particularly Here they produce an infarct resembhng 
m appearance and results the infarction of thrombotic 
occlusion Occasionally the antenor and posterior cerebral 
and the vertebral arteries are the seat of embobe arrest, while 
very rarely the internal carotid may bo blocked m this waj 
When this occurs the ophthalmic artery is also depnved of 
blood It IS clear that the disturbances of function produced 
by embolism are absolutely sudden in onset 

6 Aneurysm — ^It is preferable to deal with aneurysms of 
the larger cerebral vessels separately, as they may arise from 
a vanefy of causes The circle of Wifha (arfenaf circ/e/ with 
the trurJrs arismg from it and the basilar artery are the usual 
seats of aneurysmal dilatation In the case of the last named 
vessel, sypbihtic arteritis may be responsible, and the dilatation 
may reach such a size that the symptoms of tumour are pro- 
duced In the case of the other vessels, however, other causes 
than B3q)hilis are more important Thus it is thought that 
certam aneurysms on the circle of WiUis maj be congenital m 
origin, occurrmg at jiomts of artcnal junction and branching 
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where the walls are thm from developmental defect The 
arrest of an infective embolos may produce a local mflammatiozi 
of the arterial wall with resultmg sacculation Finally, the 
atheromatous changes described above may produce aneurysms 
in these regions In children and young adults these aneniysms 
are mainly congemtal, hut m elderly persons atheroma plays 
a larger role in their formation In most instances these 
aneurysms do not rupture, and give nse to no symptoms durmg 
hfe However, they may leak, or may burst with considerable 
effusion of blood and rapid death 

The blood thus effused spreads m the subarachnoid cisterns 
at the base of the brain, traverse the Sjivian fossa and spreads 
over the convexity of the hemispheres, gravitates downwards 
mto the spinal theca where its presence may be revealed b} 
lumbar puncture may burst mto the substance of the henu 
sphere, and even penetrate into the lateral third and fourth 
ventricles Occasionally an unruptured aneurysm of the 
mtemal carotid artery gives nse to pressure symptoms These 
are third nerve palsy (ptosis, dilated and immobile pupil, 
external squmt) pam m the distribution of the second dinsioa 
of the fifth nerve sometimes blindness m the eye on the affected 
side, and proptosis This picture may be followed bv the 
appearance of signs of subarachnoid hemorrhage 

From this bnef summary of the various arterial lesions in 
vessels supplying the brain, we may draw the following con 
elusions (1) that cerebril embolism is most common in young 
persons, particularly women, with endocarditis and mitral 
stenosis, or m peraons with subacute infective endocarditis , 
(2) that cerebral hsemonhage is a disease of elderly perions, 
particularly males, with atheroma, cardiac h 3 ?pertrophy, high 
blood pressure, and granular kidney , (3) that cereb^ tlirom* 
bosis may occur m elderly persons of the tyjie mdicated under 
(2), and also m young adults, particularly males, who are 
sypluhtic , (4) aneurysms at the base of the brain are of 
variable ffitiology, and may be found m persons of all ages, 
and may give nse to symptoms at any age commonly by 
rupturing 

HI SyMPTOlIATOLOQY 

A sudden onset with a ‘ stroke ” or apoplexy is a feature 
common to all evtemave vascular lesions of the bram, be 
thev duo to hemorrhage, embolism, or thrombosis "When, as 
IS commonest, the lesion mvolves the region supphed by the 
middle cerebral artery, the residual and permanent disturbance 
13 hemiplegia There is a dose resemblance, therefore, between 
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the initial and the residual symptoms caused bj these three 
vascular lesions It is often difiicult to differentiate hsemor 
rhage from thrombosis at the time of ou'set, thougli cerebral 
embolism is, for reasons which will be gi\en, commonly 
recogmsable as such, but the hemiplegia is in each case 
identical m character The feature of the apoplexy due to 
each lesion may be separately descnbed and a discussion of 
their clinical differentiation will be given later 

(o) Hemorrhage — In the case of intracerebral hsemorrhage 
the seat of rupture is usually m the region of the corpus 
striatum, anteriorly near the caudate nucleus laterally m the 
external capsule from the lenticulo stnate artery, or posteriorly 
between the thalamus and the lenticular (lentiform) nucleus 
In every case the blood mvades the lenticular nucleus and 
internal capsule (Fig 16, p 747) 

Rarely, premomtory symptoms are present, consistmg of 
headache, vertigo, mental confusion and disturbance of speech, 
with unilateral paraesthcsi® and weakness These are rapidly 
followed by the apoplectic seuure In severe cases the patient is 
deeply unconscious, the face may be flushed or less conlmonly 
pale, the body is covered with perspiration and the pulse is slow 
and hard Respiration is laboured and stertorous Urme and 
faeces may bo voided, and the muscles are completely flaccid 
The pupil and tendon reflexes are frequently absent In these 
circumstances death may ensue witbm a few hours and is 
preceded by Cheyne Stokes breathmg and an acceleration of 
the pulse The temperature may faU one or two degrees and 
remam below normal until death, but when life is prolonged 
the imtial depression gives place to a shght febrile reaction 
which lasts for some days Vomitmg sometimes occurs at the 
moment of onset, but convulsions ore exceptional Frequently, 
when coma is deep, bhsters appear on the heels and other 
dependent parts 

Jf death does not ensue, consciousness begins slowly to 
return after some hours, and dehnum and rest^lessness may 
appear Death follows, m at least 30 per cent of cases of 
cerebral h’emorrhage, withm the firat two days While the 
patient is yet imconscious, signs of a umlateral lesion may 
be discoverable, and on return of consciousness a residual 
hemiplegia is revealed 

This description apphes to the common case of hemorrhage 
from the middle cerebral artery In the case of certain other 
vessels the symptomatology may vary m detail 

Pontine Ecemorrhage — Apoplexy is the rule, and is 
commonly ushered m by convulsions, which maj mvolve the 
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legs more markedlv tlnn the arms The signs of the nervous 
lesion are bilateral The pupils are stronglj contracted at 
the onset, hut before death may dilate widely A^omitmg is 
common A rapid nse of temperature develops, and before 
death, which is the rule, a temperature of lOS'’ F mav be 
reached 

VeiUnciilar HcEviorrhagt — A\Ti3e usually secondary to 
intracerebral or subarachnoid haemorrhage, pnmary effusion 
of blood mto the ventricles has been record^ Rapid onset 
and deep coma are the rule There may be head retraction, 
intense ngidity of all four hmbs, and penodical accesses of 
intense tome and dome spasm I^atb ensues rapidlj 

SuharaehTtoxd (A/cninj/col) Hamorrluige — ^The usual source 
of hemorrhage in this case is an anenrysm on the circle of 
Wilbs or upon one of the cerebral arteries m its neighbourhood 
The hsemorrhage may take the form of shght and recurrent 
leakages, or of massive and rapidly fatal bleeding This may 
occur at any age and seems especially common in the third 
and fourth decades , that is, at an earher age than is the case 
with haimorrhage in the substance of the hemisphere 

When leakage occurs there is intense occipital headache, 
stiffness of the neck, vormtmg, and vertigo, occasionally 
epileptiform seizures Consciousness may or may not he 
lost, according to the seventy of the bleeding A massive 
albuminuna may be present for a day or two from the onset, 
and is apt to lead to an erroneous diagno'is of renal disease 
if its occasional occurrenco with this lesion is not known 
Signs of meningeal imtation ensue in non fatal cases, and 
persist with mild fever for two or more weeks Complete 
recovery is common m cases of tins kind 

When bleedmg is rapid and massive, the onset with headache 
is rapidl} follow^ by deepening coma and death 

Other physical signs that may be observed are large sub 
hyaloid hsmorrhages m the fundus of the eye, cedema of the 
optic discs pupillary anomalies, and squmt Hemiplegia M 
absent, but there may be bilateral extensor plantar responses 
This type of hismorrhage is more common than is usualJv 
supposed and for this reason, and on account of the relatively 
early age of the subject frequently escapes recogmtion 

In all cases of hicmorrhage mto the subaraclmoid space, 
lumbar puncture reveals abundant blood m the cerebrospinal 
fluid IVTien the blood-stained fluid is aDowed to stand the 
corpuscles settle, leaving a yellow supernatant serum Lumbar 
puncture is, therefore a ^agnostic procedure of importance 
m cases of suspected subaiaclmoid haemorrhage Duni^ 
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recovery Mgli cell counts (lymphocytosis) may Le obtained from 
the cerebrospinal fluid. 

(6) Embolism. — The characteristic feature of embolic 
occlusion of an artery in the brain is the absolute suddenness 
of onset of symptoms. These vary in severity and type 
according to the size and the distribution of the vessel con- 
cerned. Emboli are most frequently arrested in the middle 
cerebral artery or one of its branches. When the main trunJe is 
occluded, a largo region of the affected hemisphere is rendered 
ischaemic, and the initial and residual symptoms resemble 
those due to hremorrhago from this artery. Convulsions may 
occur at the moment of onset, consciousness is instantly lost, 
and signs of hemiplegia are present. With occlusion of a small 
cortical branch, .headache, vertigo, and unilateral parjesthesite 
and weakness replace coma. Focal signs necessarily vary 
according to the region of brain affected. Thxis aphasia, 
monoplegia, or a Jacksonian convulsion may be produced. 
Rapid recovery of function sometimes follows the temporary 
occlusion of such small vessels, but in the case of the main 
trunk of the middle cerebral artery, permanent and severe 
hemiplegia is to be expected. The anterior cerebral artery is 
very rarely involved, but the posterior cerebral artery not 
infrequently, ufth the production of bemianopia and sensory 
change. Barely the internal carotid is blocked in this manner 
with the production of the so-called carotid hemiplegia, in which 
severe and permanent hemiple^a is associated with blindness 
of the eye on the side of the occlusion from blocking of the 
ophthalmic arterj’. In basilar embolism, signs of a brain-stem 
lesion with hyperpyrexia develop. 

(c) Thrombosis. — ^Far more varied than the clinical pictures 
•of htemoirhage and embolism are those produced by athero- 
matous occlusion of the cerebral arteries. \Vhile the two former 
necessarily produce acute disturbances of cerebral function of 
absolutely sudden onset, it is not surprising from what we 
know of the diffuse and progressive nature of atheromatous 
degeneration of the arteries that it should give rise to both 
acute and chronic charges in the brain with corresponding 
acute and chronio symptoms. While the thrombotic occlusion 
of a largo cerebral artery, the middle cerebral for example, 
will be followed by an apoplectic seizure, differing only in 
detail from that occurring in cerebral hemorrhage or 
embobsm, the slow progress of atheroma in tiny cerebral 
arteries will bo associated wiUi a slowly progress! vo disturbance 
of cerebral functions, punctuated at intervals by more or less 
serious and transient “ seizures ” or " attacks ” ^ some fresh 
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and circumscribed region of the brain is temporanJy or 
permanently deprived of its blood supply These ‘ eeiiures ” 
may involve any of the known functions of the cerebral 
hemispheres according to the distribution of the arten 
involved Thus more or less transient hemianopia, seiisory 
loss, hcmipareais aphasia, or mental confusion may occur 
m numerous sequences and combinations, each separated by 
periods of remission of symptoms and more or le'^s complete 
return to normal It is sometimes sought to explain the 
rapidity with which patients recover from the'’© paralytic 
manifestations by invoking trai^ient spasm, “ angiospasm 
of the cerebral artenes Apart from the fact that the muacuhr 
element is less developed in the cerebral than m the other 
artenes of the body, and tbat the former are therefore the 
less hkelv to be transiently occluded by muscular spasm it 
has to be remembered that in the circumstances now under 
consideration the artenes are profoundly degenerated and arc 
probably wholly incapable of flactuatmg variations m cabbre 
for this reason A far more reasonable view is that fluctuations 
m blood pressure allow the flow through nano^ed artenes 
transiently to cease or to dimmish so that the nervous tissue* 
cease to function until the blood supply is adequately restored 
If such restoration occurs before irreparable damage has 
ensued then function resumes and paralytic manifestations 
clear up In hyiiertensive encephalopathy (wdcp 7 S 0 ) transient 
focal signs such as hemiplegia, unay occur, and perhaps in this 
condition arterial spasm may plav a part 

Generally however this ^leidoscopic syrniptomatology el 
diffuse cerebral arterial degeneration is accompanied by a 
slon ly progressive detenoration of the highest cerebral 
functions and by an msidiously developing physical di'^abibti 
Fmally, a fatal haimorrhage or thrombosis may termmate the 
patient s existence for it must be remembered that m atheroma 
ue liave a le'iion wluch may result either in h’cmorrhage or m 
occlusion and it is not uncommon for the subject of one or more 
thrombotic seizures to be finally earned off by hmmorrhage In 
the case of the middle cerebral artery, again the arten 
frequentli affected the apoplexy and resultmg hemiplrps, do 
not differ essentially from those already de'icnbcd in association 
intli hmmorrhage CJertam differences in the mode of oi^ 
are, however, characteristic of thrombosis There may be 
premomtory symiptoms, both general and focal and when 
occlusion 13 toally established profound hemiplegia ^^5” 
develop over a period of one or more hours u ith httlc or no 
disturbance of consciousne‘«8 Not mfrequen tly the «aljrot 
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retires to bed apparently m his usual health, to awake next 
morning fuUj conscious but with hemiplegia In short, the 
disturbance of consciousness m thrombosis is apt to be less 
sudden m onset and less sevcFo ifi degree than in o hsemor- 
rhago causing a residual hemiplegia equally profound Not 
imcommonly the onset is marked by a convulsion In those 
cases where occlusion spreads proximally m a vessel from its 
distal end, gradually deepening coma and progressively 
increasing paralysis may occur But in some instances a 
patient may pass from deep coma into a state of profound 
stupor with delirium, in which he may remain for several 
weeks until death ensues On the whole, survival is more 
common m thrombosis than after hsemorrhago, and the 
fact of survival m a doubtful case is evidence m favour of 
thrombosis 

The residual focal symptoms which may follow occlusion 
,and subsequent softemng vary widely, accordmg to the 
particular artery occluded In the case of cortical branches, 
an) of the known functions of the hemispheres may be 
affected Occlusion of these branches of the anterior and 
posterior cerebral artenes is relatively uncommon except m 
the chronic cases above mentioned In the case of the basilar 
artery the symptoms vary in detail according to the level of 
the occlusion and the extent of mTolvement of the lateral 
branches The essential features, however, are cranial nerve 
palsies uith crossed hcimplegio or eroded sensory disturbances, 
the so called “ altematmg paraijses ” The posterior inferior 
cerebellar artery is occasionally blocked and a characteristic 
syndrome results Blocking of the cerebellar branches of the 
artery produces sudden acute ataxy on the side of the lesion, 
intense vertigo with forced movements, nj’stagmus, and 
vomiting , while the cutting off of the blood stream m the 
perforatmg branches which pass into the lateral region of the 
medulla produces (i) a crossed hemianseathesia for pam and 
temperature , (ii) uncrossed symptoms referable to the fifth 
nerve (ansesthesia of the same side of tbe face), sixth nerve 
palsy (paresis of the external [lateral] rectus and diplopia), the 
glosso pharyngeal vagus acccssonus complex (unilateral paresis 
of the palate, hoarseness of the voice), and paraljsis of the 
sympathetic (enophthalmos, defective dilatation of the pupil 
m shade) 

Slowly progressive disabilities related to arterial thrombosis 
have already been referred to, tlie essential lesions bemg 
multiple, recurrent, circumscribed oreas of softening Vanable 
as tbe climcal expressions of this state of affairs may be, 
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there are a few characteristic ayndromes which may bo hnefl\ 
referred to 

Pseudo bulbar Paralysts — ^There is generally a historj of 
t^o or more “ strokes ” which may hare been coraparatircl) 
mild, and Tvithout loss of consciousness or profound hemiplegia 
The symptoms arc caused by bilateral lesions m the region of 
the mtemal capsule, though m practically all cases of the 
kmd cortical thromboses m the distribution of the middle 
cerebral artery are also present They are those of bilateral 
hcmiparesis with the addition of marked emotional overaction 
of the facial musculature, forced and uncontrollable weeping 
and laughter and a gro-^s disturbance of articulation Con 
siderable mental deterioration is also present m most instances 

Chronic Softening — ^This may’ bo taken to mclude the 
recurrence of thrombotic lesions, mvolnng any of the cortical 
areas and producing the variable senes of transient visual, 
sensory, speech, motor, and mental disturbances already 
desenhed together with progressive mental deterioration 

Finally, a condition known os arteno^clerohe muscular 
ngidily ” has been described m which the patient develops 
a diffuse muscular rigidity, resembling that of paratysu 
agitans, with a charactenstic gait in which ho takes very 
short and sUafHmg stops Them may l)o no unequivocal sigr^ 
of pyramidal tract involvement 

The Cerebrospinal Fluid — ^Intracerebral hxraorrlmgo and 
thrombosis may produce no other change in the fluid than a 
rise of pressure, though m the subjects of cerebral arterial 
disease and chrome interstitial nephritis an excess of protein 
may occur quite apart from the cerebral lesion Wicn after 
hajmorrhage blood reaches tho vcnlnclcs, the corebrospinal 
fluid may contain blood corpuscles, and when tIic«o are allowed 
to sediment tho fluid may bo yellow tmgod A similar state 
of affairs maj also foUoa oxtcnsivo thrombosis, but on tho 
whole such a findmg suggests hsemorrhage ns tho condition 
present In subarachnoid hxmorriiage, ns is mentioned 
elsewhere, the fluid may be bright red from the onset becommg 
clearer wilhm a few days and jellowi’sh in colour as the 
corpuscles dismtcgrato 


IV HEiumroTA 

Tho sigmficance of tho dual symptomatology of both recent 
and residual hemiplegia has atroady been discusswl in the 
introductory chapter to this section, and further clinical 
details may now be odded 
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In coma, the signs of liemiplegia serve to differentiate 
apoplexy from the coma of various toxic states, -endogenous 
or exogenous Tlie check on the affected side blows m and 
out loosely with each respiration The limbs on that side 
also may be more fliecid than those of the opposite limb. 
Sometimes this is visible oa the patient hes on his back, 
because tho affected thigh loses its contours and flattens out 
The head and eyes may show conjugate deviation ” towards 
the paralysed side, that is, away from the side of the lesion 
This 13 an imtali\ e phenomenon ' and transient m duration 
Of even greater value than any of these signs is the presence 
on the heimplegie aide of an extensor or Babinski plantar 
response, and of unilateral absence of the abdominal reflexes 
on the same side 

After consciousness la regained, the phenomena of hemi 
plegia are fully revealed, and consist m a loss or impairment 
of unilateral voluntary movements The face is paralysed in 
its lower half, tho upper half being relatively little affected 
The tongue is protruded towards tho paralysed side, owing 
to the utiantagoDised action of the genio hyoglossus (geniO' 
glossus) of the normal side 

The imtial conjugate deviation of liead and eyes towards 
the paralj'sed side gives place to a transient weakness, of some 
days’ duration, of movement of both head and eyes touards the 
paralysed side The movements of mastication and ordinary 
respiration are intact At first, tho arm and leg may be totally 
paralysed The limbs are flaccid, but the tendon jerks bj this 
time are brisker on the paralysed than on the normal side 
The abdominal reflexes are lost on the paralysed side and the 
plantar response remains of tho extensor type 
" In partial hemiplegia the face is relatively sbghtly affected 
and the tongue may escape, while m tho case of the limbs 
the arm is more severely affected than the leg 

Chrome Residual Hemiplegia — After the passage of two or 
three veelcs the heimplegia undergoes certam changes, con- 
iiYSliiig iTi -h dsgTt?; vfi pwita "aviA xa tii* 

development of spasticity or hypertomis in the limb muscles 
Recovery may be arrested at any stage, and a severe degree 
of residual paralysis persist The condition m the bmbs is one 
of loss, partial or complete, of movements, and not simple 
paralysis of individual muscles The movements which return 
earhest and most completely m tho arm are those of elevation 
and abduction of the shoulder, of flexion at the elbow, and of 
flexion of the fingers and wifet Extension at the elbow 
frequently remains feeble and restneted, while extension of 
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wnst and digits and sliH more isolated movements of the 
digits commonly remain absent Thus an individual with a 
grasp of fair power may have no other useful movement of 
the hand or fiiigers whatever In the leg extension at hip and 
knee and plantar flexion of foot and toes return carhest and 
most completely and ma\ be of sufficient power to enable the 
patient to stand at a time when flexion at hip and knee are 
feeble and restricted and there is no trace of dorsifiexion of 
foot or toes Indeed these last two movements frequcntlv 
remam ab'ient permanently 

The spasticity like the return of voluntary movement is 
selective m incidence appearing m the adductore and fleiora 
of the upper arm and in the extensors and plantar flexors of 
the lower, that is m the muscles which become the strongest 
m the hmbs The spasticitv hooever handicaps the activiti 
of these predominant movements and renders them slow and 
clumsy 

It follows that the hemiplegic subject takes up a ebaraefer 
istic posture when standing with the arm flexed and adducted 
and the leg extended and the foot plantar flexed 

Another feature m this phase is the appearance of the 
so*calIcd associated reactions Any forcible voluntaia 
contraction of the muscles on the normal side or such 
voluntarj movements as jawmng or stretching give nso fo 
sudden accesses of tonic spasm in the paralysed arm and leg 
and this spasm leads to the taking up of a fresh attitude of tl o 
hmb while the movement evokmg it lasts Thus in yawning 
the arm usually rises up before the patient s face and the wnst 
and fingers extend Thc^^i activities are uLolIv in\oluntary 
and cannot be reproduced at wiU by the patient The tendon 
reflexes m the affected hmbs becomo extremely bnak and the 
phenomena of knee and ankle clonus mat appear In some 
cases the abdominal reflexes on the hemiplegic side ultimately 
return but the plantar response remains pcnnanenllj of the 
extensor or Babinski type 

Finally m long standing cases some degree of sccondarj 
fibrous change takes place in the inactive muscles and the 
posture mat become fixed but the leg never goes into flexion 
contracture m an uncompheated case of hemiiilcgia without 
spmal cord lesions 

V Dxaonosis 

The association, of coma onth acute cerebral vascular lesions 
renders diagnosis a matter of difficultj when the subject w 
found imconscious and nothing is known of the rapidity or 
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mode of onset Sudden onset, that is, apoplexy, is practically 
always indicative of a cerebral vascular lesion 

The various causes of coma may be briefly discussed under 
the headmgs of (a) toxoamic, (6) post epileptic, (c) traumatic, 
and (d) cerebral lesions other than trauma 

(а) Toxtemic — ^In all cases of this nature the coma is rarely 
as profound as after a cerebral hsemorrhage and signs of 
untlateral cerebral lesions are wanting In urremia the subject 
may be of such an age and general condition as to maho cerebral 
vascular disease probable Hence the presence of albumen, 
blood, and casts m the unne does not necessarily exclude 
vascular disease as a responsible cause In uriemia, however, 
coma 13 not so profound some response to stimulation can 
usually be obtained the tendon reflexes are obtainable, 
muscular fiaccidit}' and incontinence of unne or fseces are 
not present, and the plantar responses are usually flexor 
However, withm a bnef period of a imemic convulsion the 
tendon reflexes may he lost and the plantar responses may 
he of Babinski type, but these signs are bilateral and very 
transient 

In diabetes the examination of the unne makes diagnosis 
easy The reflexes are normal, unless a pre easting diabetic 
neuritis has led to loss of knee and ankle jerks 

In opium poisoning the skin is cold and damp Respiration 
and the pulse are slow and feeble The reflexes are commonly 
stated to be normal, but m this, as m other forms of narcotic 
poisonmg, the tendon reflexes may be lost and the plantar 
responses of Babmsla type These signs when present are 
bilateral In opium poisonmg the pm pomt contraction of 
the pupils IS of diagnostic significance In cholaimia and 
^ delayed chloroform poisoning the plantar responses are 
commonly of the extensor type, and m rare cases signs of a 
umlateral cerebral disturbance may be present Hence in the 
absence of a history of previous symptoms and of mode of 
onset diagnosis may bo difficult 

(б) Post-epileptic Coma — ^Tor the period of a few nunutes 
after all generalised epileptiform convulsions, the pupils are 
inactive to hght, the comeal reflexes absent, the tendon reflexes 
abolished, and the plantar responses of Babmski type These 
phenomena are transient, there are no signs of unilateral 
cerebral lesion, and certam features mdicative of convulsion 
may bo present, e o , tongue biting incontinence, the presence 
of old scars of inj tunes sustamed m previous fits 

(c) Traumatic Cerebral Lesions — In cerebral concussion the 
patient loses consciousness instantly at the moment of injury 
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The condition is one of collapse low blood pressure weak 
puloe, slow and shallow respiration, pale face, dilated pupils, 
and flaccid muscles As coma passes off signs of imtabihty 
and restlessness appear the puls© is forceful, respiration 
becomes deeper, and the temperature may nse two or more 
degrees Fmally, consciousness is regamed with the appear- 
ance of headache 

In extra-dural memngeal haemorrhage the concussed patient 
regains consciousn^, and then, with the nse of blood pressure, 
haemorrhage begiM, and the qnnptoms of compression of the 
bram develop withm the course of a few hours The patient 
passes through a phase of cerebral untation back mto coma 
As pressure rises wit hin the skull, unilateral BjTnptoms, first 
irritative and then paralytic, make their appearance 
Jacksonian fits, followed by hemiparcsis with corresponding 
reflex changes Other focal signs appear accordmg to the 
region in which compression is most severe 

The development and clinical picture of chrome subdural 
hmmatoma has been dealt with m the chapter on the 
meninges 

(d) HoQ-traumatic Cerebral Lesions —The ago and general 
condition of the subject may afford valuablo information to 
the nature of the lesion Thus endocarditis and mitral stenosis 
are associated with embolism and occur m young subjects 
particularly in women 

A mode of onset suggestive of cerebral thrombosis when 
present in a young adult, particularly a male, mdicatcs 
sypbihtic endarteritis 

In elderly petsons mth high blood pressure, cardiac 
hypertrophy and signs of mtcrstitial nephritis, either luemor 
rhage or thrombosis may be m question A differentiation 
maj be impo«ssible but the mode of onset often enables a 
correct diagnosis to be made 

As to mode of onset, embolism is characterised bj absolute 
suddenness without prodromal symptoms In hsemorrhage 
transient premomtoiy symptoms of the type alreadj described 
ma> be present Coma is deep, and the general appearance 
of the patient has been discussed above In thrombosis, 
due either to s\'philitic endarteritis or to atheroma, on'^t 
IS le«3 sudden The hemiplegiir* maj begin to appear before 
consciousness is lost, and epileptiform convulsions may usher 
in the development of the lesion Coma may be absent, or 
may be transient and not deep Rccoverj of concciousness 
and survival is presumptive evidence m favour of thrombosis 
as opposed to hjemorrhago 4gam, an onset durmg sleep after 
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a day of fatigue is more common m tlirombosis than in 
humorrhage, which is sometimes associated with phj^ical 
effort A sudden onset of coma with death within a few 
momenta is practically never due to a cerebral lesion but to 
coronary thrombosis and cessation of the heart beat 

The appearance of mtenso headache, followed rapidly by 
coma and death, is commonly due to subarachnoid haemorrhage 
from rupture of a basal aneurysm and may occur in otherwise 
healthy subjects of any age 

Apart from primary cerebral vascular disease, hjemorrhage 
into the bram maj occur in a variety of conditions Thus 
hsemorrhage into a growmg glioma may be rapidly fatal or it 
may be a terminal mcident m acute leukieraia and other 
altered blood states In certam acute infections such as 
diphtheria, and in septic conditions such as puerperal sepsis 
embohsm and thrombosis may occur 

VI PROO^OS1S 

In intracerebral liceraorrhage death occurs in a large 
proportion of cases within forty eight hours Survival is more 
hkely after tlirombosis but here ultimate prognosis as to 
life IS influenced by the persistence of tlie factors winch 
gave nse to the original cerebral lesion In artcnal disease the 
subject remains a precarious life alnays liable to recurrent 
'* strokes ’ In some cases of atheroma isith thrombosis, when 
the patient’s mode of life is carefully regulated, a useful if 
restricted existence may bo enjoyed for several jears without 
recurrence of cerebral lesiou In sjrphiUtic thrombosis on the 
other hand, prognosis is doternuned by the thoroughness with 
which antisypliihtic measures are imtiated and earned out 
In the matter of recoreiy from liemiplegia, prognosis is 
gravest after haimorrhagc, smeo actual destruction of tissue 
has occurred In transient occlusion, from thrombosis or 
embolism complete or almost complete recovery of function 
sometimes occurs, but it is usually foimd that the fine purposive 
movements of an affected hand are not completely regained 
m anj but tho most fugitive hemiplegias 

In subarachnoid hajmoirhage free and contmued b®mor 
rhage maj prove rapidly fatal In many cases tho bleeding 
IS less copious and of bnef duration In these circumstances 
recovery is common The habihty to recurrent bleeding is 
greatest in tho fortnight following the original subaraclmoid 
haimorrhagc In manj patients recovery is followed by com 
plete restoration to normal health and later recurrence does not 
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occur, but it 13 impossible to catimate the expectation of life 
m the indnidual case 


VII Treatmz.vt 

The recognition of artenal disease m an eldcrR person at 
a time Tihen no mamfestation of involTcnicnt of the cerebral 
vessels is present calls for some circumspection m the matter 
of treatment Many persons in whom routme examination 
has revealed the presence of a high blood pressure are made 
utterly miserable in their remaining jeap* by severe restrictive 
measures of uncertain value, accompamed bj unwise and 
dismal forebodmgs on the part of their medical adnsers If 
the patient cannot bo mduced to lead a regular bfe and to 
exercise moderation m all actiiities without being put in 
perpetual dread of apoplexv. his medical adviser will piobablj 
prefer to leave him some measure of peace of mind, eren at 
the risk that 'asmething less than an ideal regime of life may 
be contmued Once honever definite indications of cerebral 
vascular di«easo have appeared such as headache, vertigo 
pancsthesia, or other transient focal disturbances of fnnctios 
or after a dcfmito structural legion, the patient must face a 
restricted life Fatigue, excess of food or alcohol arc oil 
strongly contraindicated 

Whether systematic attempts to lower the level of blood 
pressure are effective or if effective of value is doubtful 
But factors likely to cau«« wide fluctuations of blood prcs.u'C 
the common immediate cause of both hemorrhage and 
thrombosis, are to be avoided 

In both haimorrbage and thromboois the patient roust bo 
kept at rest In unequivocal cases of hiemorrhage when there 
IS a strongly acting heart, a flushed face and an mcomprc<"ib!e 
pulse, early vejie«ection may be of aalue from 10 to 15 oi. 
of blood being removed But a soft, irregular pul-e and the 
presence of anv doubt as to whether the case is one of hamor 
rhage or thrombosis, strongly contraindicate ^cne‘wtlon 

Again, m cases of haimorrhage early and free purgation has 
been thought to be of value l»ecause of the dilatation of the 
abdominal ves?els which it produces, and croton oU is ti«cd 
for the purpose 

In thrombosis, the use of cardiac stimulants la inibcatcd, 
and the administration of easily assimilable foods mav bf 
attempted , 

The treatment of subarachnoid luemorrl age depends larpsy 
upon the seventy of the cose M hen con<viousncss is not lost, 
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or onh bncfi\, v,e ma^ assume that no considerable increase 
of intracramal pressure la present, and therefore the diagnostic 
lumbar puncture havmg been made, there is no mdication to 
repeat the procedure In these circumstances, the pnmo 
necessity is to keep the patient as quiet as possible and to relieve 
the headache and pain m the neck and back associated with 
meningeal irritation For this purpose morphia may be 
necessary for several days, though milder sedatives may servo 
m some cases When there is deep or prolonged coma, repeated 
drainage of the subaraclmoid space by lumbar pimcture may 
be mdicated The depth of coma and the pulse rate must be 
studied to determine the frequency which is best m anj given 
case During recovery, restlessness and mental confusion 
may persist for three or more weeks and may require the use 
of luminal or other comparable sedatives 

In all cases, the possibihty of retention of unno should be 
borne m mmd 

Pulmonary congestion and brouclio pneumoma cany off 
many patients who survive the immediate shock of the cerebral 
lesion This complication may be figuratively spoken of as a 
" bedsore m the lung ” and like the bedsores wluch ma} 
develop elsewhere, is to bo prevented bv careful changes in the 
IKisition of the patient in bed 

Once the penod of coma is passed and the presence of 
severe hemiplegia is revealed, the careful prevention of con 
tractures and deformities must be taken m hand without dela> 
The leg must be kept extended, adducted, and rotated m, and 
the foot supported The hand and digits must not be allowed 
to he m a constant posture of flexion, which will mvanably 
be the case unless active measures are taken to prevent it 
Careful and gentle passive movements of the hmbs may be 
begun as soon as convalescence from the cerebral lesion is 
established, but it is probable that premature active use of 
partially paralysed hmbs may promote the development of 
spasticitj After the fourth or fifth week, however, if power 
IS retnmmg mto the limbs, some active exercise is essential 
Electncal stimulation at any stage, early or late, is strongly 
contraindicated In transient hemiplegia where complete 
recoverj is in sight it is not necessarj'’, while in permanent 
residual cases it aggravates spasticitv 

For the hand in old spastic hemiplegia, active use of the 
fingers is the best form of local treatment, and exercises to meet 
the conditions present are readily devised In such cases the 
degree of ultimate recovery depends more upon the assidmty 
with which the patient cames out such exercises than upon 
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anv other factor, and nmssage is not an adequate substitute 
for them When the fingers have regained some movement 
the handhng of dominoes and other small objects is a useful 
form of re education It is clear, however, that all measures 
of the kind are of value only in subjects in otherwise good 
general health and with normal mental facultIC^ 


DISTURBANCES OF SPEECH 

Arti'-ulate speech and writing (and, to a less degree, gesture) 
are highly speciahsed forms of movement bj which the 
individual expresses his thoughts Spoken and written words 
are the ajmbols employed for this purpose and hkc other 
movements those of speech and wntmg are ultimately under 
the directive influence of sensory impressiojis Some simplo 
gehcral ideas of the speech function and its disorders m disease 
maj be gamed bj pursumg the analogy with movement still 
farther 

Co ordinated movement maj bo disordered bj a cutting ofi 
of the sensorj impressions which normaDy reach the cerebral 
sensorj cortex, or bj a failure to integrate these sensation* 
when the} am\e In these circumstances the disorder of 
movement reaultmg is not m the nature of weakness or lo'S 
of movement, but is an inco ordination , movements can still 
bo made but thej are wrong movements If the subjects 
o>C8 be closed, lie is not aware of the disorder, and can make 
no attempt to correct it 

Mlicn the efferent or executive side of the mechamsra of 
CO ordimted movement is damaged, movements ore weakened 
or lost TIus loss will depend for its character upon the 
jmrticuhr level of the motor mechamsm which is out of 
order The lesion inaj involve cither tho lower or the upper 
motor neurone with results appropriate to tho scat of the 
lesion in each case However, the lesion may involve even 
lugher levels of the mechanism, the so called eupraxic centres 
V?bwi iViVi la yea wi Vcitj vtvsn, 

of the term, but tho subject is unable to imtiate certain 
purposive movements at wiU 

Further, m the case of any given function it is alws%s i(« 
most complex expression which la carhest and moat severeh 
damaged, as was mentioned m the introductory chapter to 
this section 

In speech we are dealing with a higher grade of cerebral 
activitj than the mere perfomiance of co ordmated nioi cnient.*, 
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becauso the auditor^ and visual inijiressions received when the 
subject hears spoken, or sees written words, have acquired a 
symboho meaning , thej have become the coinage of thought 
Similarl} the movements of spoken, and written speech, and to 
a less extent those of gesture, have also acquired a symbohe 
V alue imder the mfluence of these highly elaborated visual and 
auditorj impressions This mvestmg of sensory impressions 
and of movements with symbohe sigiuficance is the result of 
mtellf'ctual processes and therefore there are anatomical, 
physiological and psj chological aspects of the speech function 
anatomical in that the neurones concerned m the receptive 
and expresai^ e functions described above are grouped m 
certam more or less well defined cortical areas pliysiological 
in respect of the specific activities of these neurones and 
psychological m respect of the mental processes which are 
manifested m speech Thought is possible without words 
but for the expression and exchange of thought they are 
clearly essential 

The groups of neurones concerned m the endowment of 
visual and auditory impressions with symbolic value and 
those which imtiato the movements of written and spoken 
speech are all locahsed m the left cerebral hemisphere, m 
what for purposes of exposition ate spoken of as centres 
The so-called auditory word centre is situated m the first 
temporal convolution, the visual word centre m the angular 
and supramargmal (Inferior panctal) convolutions, and the 
motor speech centres at the postenor ends of the second frontal 
convolution (writmg) and thinl frontal convolution (speech) 
The latter is often laiown as Broca s area. 

These cortical areas aro mtimately connected by association 
fibres in the subcortex and together are included in a roughly 
quadrilateral region on the convexity of the hemisphere 
IS to be expected, lesions involving the antenor portion of this 
region tend to impair executive speech functions predommantly , 
those mvolvmg the posterior part the receptive aspects of 
apeech. (^aee Tig 7G8\ 

In left handed persons the speech centres may he m the 
right hemisphere, and lesions in this hemisphere may bo 
followed by disorders of sjiecch of the land under consideration, 
while lesions of the left hemisphere produce no such disorders 
Occasiomlh , also, a right handerl member of a stock m which 
left handedness is known to be common, may show speech 
disorders after a lesion of the nght hemisphere Such an 
individual is said to have come from a ‘ nght biamed stock ” 
llic converse condition is also knowm to occur 



bOi DISEASES or THE NERVOUS SVSTEM 

Morbid Anatomy and Pathogenesis —Lesions ol anj nature 
inyohnug these cortical regions ^11 produce disturbances of 
speech function of a degree and kind proportionate to their 
serenty and topograpb3 The commonest cause of such 
lesions IS atheroma of the cortical branches of the left middle 
cerebral artery, with resulting arterial occlusion and tiirom 
bosis Speech defects are therefore a frequent symptom m 
vascular lesions within the territory of this artery Tumour 
and abscess within the same region will produce comparable 
defects 

SviiPTOiiATOLOOV — Expressive, or Motor Aphasia —In this 
we have a greater or less degree of loss of the power of expressmg 
thought in speech The speech musculature is not paralped 
and can still cany out all movements other than those of 
articulate speech, but tlie latter are lost or greatU reduced in 
number The loss may vary from a loss of names (ttonunal 
aphasia) to a loss of all but a fen recurrent utterances such as 
" Yes,” ‘ No ” or “ Thank you ” Such words as are uttered 
are perfectly articulated, except in very fresh lesions, wheo 
some dysarthria may be present In nommal aphasia the 
patient can recognise an object held before him but cannot 
name it Instead, he descnbcs it, speaking of a pencil as 
“ what vou wnte with ” In conversation be has to adopt 
similar periphrases -Simple questions on long familiar topics 
may be answered correctly, but more complex ones involving 
the use of words in thmkmg (mteroal speech) may find tie 
patient unable to express himself It la sometimes noticed 
that a patient who is reduced to a few recumng utterances 
can, under the influence of emotion speak volubly or even 
sing the words of a song the expression of emotion being le‘« 
severely impaired than that of thought 

Lesions having this effect commonly involve Broca s 
convolution which lies at the posterior end of the third left 
frontal convolution and at the foot of ^ho ascending frontal 
(precentral) convolution 

When the postenor end of the second frontal convolution 
IS mvolved, the movements of wntmg are impaired or 
a condition known as affraphta Here, as m the ca'se of the 
articulatory muscles, all other movements of the hand and 
fingers may be intact 

These two disturbances of expressive speech may he 
present simultaneously, or either may be foimd alone 

Cllimcally, it is commonly, though not invariably, fo^d 
that persons with motor aphasia cannot understand what thev 
read ,^they are “ word blmd,” and this even in the absence 
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of any lesion of the visnal ^ord centre llus sjTnptom 
IS supposed to be due to an inability of manj persons 
to read with understanding unless they can “say over’ 
silently what thej read The motor aphasie cannot do this, 
and hence is unable to pick up the meaning of the words 
he sees 

Sensory, or Receptive Aphasia — Here we have a defect of 
comprehension of spoken or cd written speech (word deafness, 
or word bhndncss) in the absence of deafness or bhndness 
The executive mechamsm of speech in uncomphcated cases 
remains mtact Since auditory and visual impressions have 
lost their appropriate symbolic value for the patient, not 
only does he not understand what he hears or reads, 
hut the activation of the executive mechanism is disordered 
and he uses wrong words, mixes up the words m a 
sentence and may talk an unintelhgible jargon To return 
to the analog} of movement, ne may say that the patient 
can make speech movements, but they are wrong move 
ments 

Almost pure word deafness or word bhndness may exist 
alone, but the two are more commonly present together 
Similarly, in the majont} of instances lesions are so placed 
as to involve both the receptive ond the expressive parts 
of the speech mechanism, so that so called mixed forms of 
aphasia are found Lesions involving any of the so called 
speech centres tend to mtemipt association paths between 
the different parts of the cortical representation of speech, 
and 80 produce these complex disturbances 

The patient’s comprehension of spoken and WTitten speech 
maj be tested by giving him oral and written orders of a 
simple chai'acter and notmg lus response His powers of 
expression are tested by asking spoken or wntteu questions 
which demand verbal or written responses, by asking him to 
name and identify objecte shown to him or to use them 
appropnately 

Apraxia and Agnosia — In certain cortical lesions immedi- 
ately anterior to the cerebral motor cortex, not only maj 
motor aphasia or agraphia result but there maj aLo be an 
inabihty to perform other purposive movements to order, and 
this although the muscles concerned are not paralj^ed for 
other movements, or for the same movements when earned 
out s})ontaneousl> For defects of this type, in which motor 
aphasia is included the terra apraxia has been coined The 
subject of motor apraxia cannot carry out certain complex 
movements to order and cannot handle familiar objects, such 
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as a pipe a cigarette, or a ke;y, approprnteh, althongh he 
IS aware of tlieir nature and proper use 

On the afferent side also not only maj the significance of 
words heard be lost, but objects perfectly seen mav not be 
identified bj the subject, or are wronglj identified This 
defect IS spoken of as agnosia, and word deafness and word 
bhndness are special varieties of agnosia 

All these elaborations of received sensorj impressions and 
the corresponding performance of purposive movements are 
functions of cortical cells and hence the various expressions 
of apraxia and agnosia are seen m the subjects of cortical 
lesions 

D\s\iithbia. — I n addition to the disorders of speech 
alreadv considered it is clear that paralysis or inco ordmatioa 
of the speech mubculature will render articulation difficult or 
impossible 

Such defects maj be classified under the same headings as 
other disorders of movement Thus m spastic conditions of 
the musculature , eg , in pseudobulbar paralysis and m spastic 
forms of chrome bulbar palsy the patient ma> be reduced to 
makmg nhollj marticulate «ounds (anarthna) , m general 
paralysis articulation is slurred , m cerebellar disturbances 
suck as follon lesions of the cerebellum and are seen ui 
disseminated sclerosis and Friedreich’s atari, the articulation 
13 of the scanning tj-pe Finally, m lower motor neurone 
paral\8» and in muscular di^ases (miasthema gran«, 
mjopathi ) defects of voice production as veil as of articulation 
ma) occur The features of these various forms of articulatory 
defect are considered under the heading of the diseases in 
which thej occur and need not be further desenbed Their 
treatment is that of the causative condition 

Staiutehing — This impediment of speech is of quite 
another order from the defects of speech so far considered 
It IS frequently inherited and associated mth a neuropathic 
diathesis It appears in early childhood, and is b\ nature 
alhed to the tics and the psyclionenroses It is, therefore, not 
due to an^ local disease of the neuromuscular meefiamsm 
of speech but to a disorder of voluntary co ordination 
between the respiratory, the brymgeal, and the labiohngual 
components of this mechanism The general principles 
of treatment enunciated for the tics and psyclionenroses 
apply to the treatment of stammering anth the addition 
under trained supervision of breathing ringing, and reading 
exercises 
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THE CEREBRAL PALSIES OF CHILDHOOD 
Cerebral Diplegia 

Under tins lieadmg are grouped a number of clnucal 
conditions cliaracterised by signs of bilateral affection of the 
cerebral hemispheres datmg from birth 

etiology. — It 13 thought by some that agenesis or defective 
development of different systems of neurones, the latter 
occumng at varymg periods of develojnnent may be 
responsible for all the conditions included imder this heading 
It IS probable, however, that disease processes during mtia- 
uterme hfe also play a part in their production 

The widely held view that cerebral mjuries sustamed during 
parturition play a part m the production of cerebral diplegia 
rests upon no sound clinical or pathological grounds The 
child IS frequently the firstborn of its mother, and ulien 
abnormalities of labour and dcll^cr} aie jircsent the«o are as 
frequently of tlie nature of precipitate birth as of piolonged 
or difficult labour Further, theic is no pathological evidence 
that birth mpiriea stand m any lelation to cerebral diplegia 
On the contrarv, there is every reason to conclude that ante 
natal factors are alone operative 

Morbid Anatomy —Amongst the various pathological con- 
ditions found in the brains of subjects of cerebral palsies of 
congenital origin is atrophic sclerosis The convolutions are 
slinmken, with wide mtervening sulci The whole or part only 
of the cerebral hemisphere may be affected Microscopically, 
there is found a marked ghal proliferation and defective 
my elmisation of the nerve fibres 

Symptomatology. — ^The following chmeal types have been 
described — 

1 The Spastic Group — There is generahsed muscular 
rigidity, usually predominating m and sometimes confined to 
tlie lower hmhs Tiiese are ngidly extended and adducted, 
and may be crossed Wliea ngidity' allows of their ehcitation, 
the knee and ankle jerks are found to be mcreased and the 
plantar responses of the extensor typo The abdommal 
reflexes aie generally retained This condition is found in 
degrees of seventy varying from slight rigidity' and disorder of 
gait to intense adductor spasm and rigidity anth “ scis^ois 
gait ” and an inability to place the heels on the ground The 
arms may be intact and the patient’s mental development 
normal This is tlie clinical picture of what is known as 
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Little’s disease In other cases the arms also are involved 
and there is a varying degree of mental deficiency and, 
sometimes, epilepsy 

2 Bilateral Atheiosis — ^The limb and facial musculatnre 
IS the seat of more or less continuous writhing movements 
(" mobile spasm ”) which, are aggravated and spread durmf 
all attempts at voluntary movement ITie muscles of 
articulation and mastication may he involved These 
plienomena are minimal at birth and tend to mcrease m 
seventy later m childhood There is a varying degree of 
associated mental defect 

3 Choreiform Group — This is characterised by the 
presence of jerky, rapid involuntary movements of choreiform 
type, m\olving the hmb and articulatory musculature There 
may be no signs of pyramidal involvement, and m some 
instances no mental defect 

5^cafmenf — He only eases for vhich anythmg can be 
achieved by treatment are tho»e in which the legs are spastic, 
but the arms normal and the child’s mental development good 
In these, it is sometimes possible by judicious tenotomy and 
carefully planned motor nerve division to overcome muscular 
spasm and contracture When this has been done, the child 
may be educated to walk in a more nonnal fashion than was 
before possible 

Fu^er, some cases of the kmd do undergo a measure of 
spontaneous improvement as they apjiroach adolescence 

iNTAynjjE Heshpleou 

Rarely this is congenital m ongm and due to the causes we 
have considered m connection with cerebral diplegia Wlien 
cerebral mjunes (compression or hiemorrhage) are sustained at 
birth, the resultmg disability is a hemiplegia, and some cases 
of infantile hemiplegia arise m this way The common vanety, 
however, makes its appearance suddenlv during the early years 
of infancy' m association with one or other of the acute specific 
infections In these circumstances its ongm may be embohe, 
or due to hjemorrhage or thrombosis, or, finally, to a locah'cd 
focos of encephahtis The infections m question are measles 
mumps, scarlet fever, whoopmg cough, typhoid fever, and 
pohomyehtis 

Symptomatology. — ^There is a sudden onset with generabsed 
convifisions and coma which may persist for as long as 
twenty four hours In some instnnees. the convulsions are 
umhteral \ general fehnle reaction accomjianies these 
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symptoms On recovery tbe child is found to have a liemi 
plegia of var3ing seventy Sometimes aphasia resnlts 
Subsequently there may bo partial or complete reco\cry, or 
a varying degree of residual hemiplegia and speech defect 
Involuntary movements of athetotic vanety are hable to 
appear m the affected musculature Other common sequeN 
are mental deficiency “and epilepsy 

Treatment — This consists m the treatment of the residual 
hemiplegia, which is conducted on the lines described in the 
case of adult hemiplegia 

C 1 RFBRAT TimOMBO niLLBITIS 

Occasionally, phlebitis of tlie pelvic veins with thrombosis, 
such as may occur after pelvic operations or parturition leads 
to emhobsm, and since the pelvic veins are in connection — 
through the vertebral veins — with the cerebral veins and sinuses 
emboli maj lodge in the latter When tlus happens monoplegiij 
or hemiplegia maj develop suddenly Tlie sudden hemiplegia 
of the puorpenum is probably caused in this way Its prognosis 
as to recovery vanes with the seventj of the original paral^’sis 
and the treatment should be on the general lines for hemiplegia 
of other modes of vascular origin 


SINUS THROMBOSIS 

Pnqiarj thrombosis of an intracranial venous sinus is a rare 
comphcation of marasmus in infante and of the acute specific 
fevers of childhood in their graver forms In later life it ma\ 
be associated with the cachexia of old age and mahgnant 
disease In these circumstances it is the superior longitudinal 
sinus which is usually affected, and the issue is fatal 

Secondary sinus thrombosis is infective in ongin It maj 
arise as part of a general pyxmia or, in the case of local 
suppuration m the skull the sinus maj be infected bj 
orgamsms reaclung it by a tnbutaiy vein which drams the 
infective focus or by the direct extension of thrombosis from 
such a vem 

The lateral (transverse) sinus is the one most frequently 
mfecteti m tlus vay in association with chronic otorrhooa 
infection or thrombosis reaching it by the mastoid eraissarj 
vems Once established in this sums the process maj spread 
to the petrosal and cavernous amuses on the same side and 
extend into the internal jugular vein which can be felt m the 
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neck as a hard and tender cord Polemic wjmphcations mav 
follow , and metastatic abscess^ and serous effusions have to 
be looked for 

The cavernous sinus ma^ be infected in septic lesions of the 
face, while wounds of the vertex of the sl^n maj produce 
longitudinal (sagittal) sinus thrombosis, either directly and 
apart from infection or as a result of this ' 

Symptomatology. — ^This includes the signs of the ongiml 
^eptlc focus and the constitutional disturbance resulting from 
septic'cmia fever ngors, aweatmg, and loss of weight There 
are also general and focal signs of intracranial disturbance 
The general signs mclude headache, vomitmg, papillccdenn 
and if memngitis supenene, the signs of this condition Ihe 
focal signs vary with the smus uifected 

Tht Lateral (^Transterae) Stntis, when tlirombosed, is often 
said to present no neurological sjinptoms apart from such 
compbcations as intracranial abscess and menmgitis It is 
therefore important to remember that m uncomplicated literal 
sinus thrombosis there roaj be papillcedema, which m these 
circumstances is not necessanlv a sign of ill omen and ma} 
clear up when the smus has been opened and drained and the 
jugular vem ligatured , 

The Caiemcnta Sinus — ^Tbere is proptosis of the eje and 
locahsed mdema and congestion of the face There may be 
ocular paralyses and blmciness from infarction of the retina 
If the latter occur, ophthalmoscopic exammation will reveil 
retinal hremorrhages and the appearances of thrombo‘»i'». 

The Superior Longitudinal [Sagittal) Sinus drams the 
cortical veins from the motor cortex, and hence thromhosw 
results m bilateral heiniparesis in which the legs are predomi 
iiuntlj affected and become extremely spastic m adduction 
lliere maj also be disturbances of vesical sphmeter control 
and convuliions 

The Treatment of septic siuiis thrombosis is exclusively 
surgical 


PARALYSIS AGITANS (PARKINSON’S DISEASE) 
Deflmtion — A slowly developmg malady of elderly persons 
characterised by diffuse muscular ngidity , tremor, slowness and 
limitation of the range of movement, and by a, pecuhar stance 
and gilt In lus onginal account (London, 1817), Parkinson 
desenbed it as consisting of "mioluntary tremulous motion, 
with Ic^'sened muscular power, in parts not m action and e\en 
when supported , with a propensiU to bend the trunk forward^ 
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and to pass from a walking to a ninnmg pace the senses and 
mtcUects being uninjured 

etiology — ^Nothing certain is known of the causation of 
tins malady It is rare before the fifth decade of life, and 
from this period onwards the case incidence steadily increases 
Slales are more frequently affected tlian females Ihis age and 
sex incidence are also tliose of cerebral arterial de«^eneration 
In this connection it is noteworthy that a raised blood pressure 
18 unusual in paralysis agitnns uhile gro's^ cerebral lesions of 
vascular ongm (hasmorrhage or thrombosis) ver^ rarely occur 
in the subjects of this disease As is the case with all other 
chronic maladies of the nervous system of obscure astiolog) 
cold stress of all forms trauma and infection have been 
invoked as causative or predisposing factois There is 
however no conclusue evidence that any of them stand in 
ana other than a relationslup of comcidence with the apparent 
onset of tie mafao’y lYie view tftat trauma maa determine 
the onset and site of initial S3mptom3 has been Iianded on 
from aaTiter to avnter but ita reiteration is its most substantial 
claim to acceptance 

Morbid Anatomy —The essential lesions are found m the 
neighbourhood of the corpus striatum and subtlnlamio region 
and they consist in degeneration and neciosis of nerve cells and 
fibres There may be actual laounaj round tlje aessels The 
process is essentially a semie one 

Symptomatology — ^The onset is insidious and muscular 
rigidity 13 commonly the earhest mamfcstiition The nonnal 
jilaj of expression vamshes from the face which aasumes a 
fixed mask hke appearance The natural swmg of the triml 
and arms m walking diminishes the gait assumes a ghcbiig 
monotonous character and the arm on the earher affected 
side ceases to swing and hes adducted and shghtly flexed at 
the side of the trunk The patient tends to assume an attitude 
of shght flexion the head and back bent foiTvards and the legs 
not fully extended either m standing or walking At first the 
affection of the hmbs is unilateral but Usually within two 
3 ears the hrab musculature of both side^ is involved All 
movements become slow and restricted in range The patient 
experiences difficulty in nsmg from a chair m shaving and 
m dressing Usually withm a few months of onset the arm 
first affected becomes the seat of a fine rhythroic tremor, wlucb 
may he present when the limb is at rest and fully supported 
or appear only when it is m action Even then in rapid 
movements especially to and fro movements it tends momen 
taril3 to cease It is increased b3 fatigucj or emotion The 
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leg 13 next aHectttl xml the Iiexd or the lower jaw iiu\ lie 
tremulous Sometimes tremor appears fir%t m fl c mdex 
finger which then makes a piU rolUng ’ movement on the 
thumb The pupillan and oxtnnsic ocular movements are 
intact Tlie tendon jerks maj cither be incrcasc<l or the\ 
maj remain normal Tlic abdominal reflesea persist intact 
and the plantar responses also remain normal There is no 
objective eensoi^ loss but the patient mav complain of fugitive 
paresthcsix and of pains in back and shoulders Gradiiall) 
with the increase of muscular ngidiU the activities of the 
patient are progressively restnclcd The gait assumes a rapid 
short stcpjied character the so called fcslinant gait The 
patient often breaks into a shuiTImg trot and unless he can 
pull lumself up is ajit to topple forwards Occasionalh 
aUo there is a tendency to step backwards m the Bame war 
These phenomena are ioiowai as propulsion and retropuLion 
live patient has difTicultj m changing las position when Bitting 
or King in bed and may have to be moved at frequent 
intervals to relievo the numerous pains and discomforts which 
ensue from immohihtv Ihcrc is a clinical m which 
tremor is the initial sv mptom and predominates throughout tl c 
coulee of tht malulv Rigidity is present m rclativch slight 
degree and the Parkinsonian facies nmv be late m apjicaniig 
In such cases the tremor w more amjdo anil disabling than in 
the rigid cases 

Ultimately, the patient becomes bedndden and heljlc«s 
He tends to have pcnoits of stupor, musmilnr ngiditv render* 
mastication and articulation difficult and sjx^aih inav become 
umntelhgible Sometimes despite Pnrkm'*on8 dictum njro 
gre «ivc mental detcnoration sets in and the last month'* of 
life are passed in stupor and nnarlhna 

Wicn life 13 not cut short by some mfcrcurrent afToebon 
the disease may take ten or more years to run its full coune 
but comparativclv few patients survive bo long tlie majonh 
dy mg of broncho pneumonia licfore tho final stage wiUi iti 
mental hebetude sets in 

TIio charactcustic lack of cxprc!>sional and of as-aocivtcil 
movements m the disease is largciv, if not entirclv due to tl'* 
mu'cular ngidity which damps down and finallv cvtingiude^ 
all but the most essential and purelv volunlarv cleincnts in 
movement In a fen cases rigidity reaches on extreme degm* 
and tremor may entireh absent, the po-calleil prnr/j/* « 
stnt agxialxone In other cases again trtmor jre- 
dominates and is free and ample m range while npltv 
although nlwnvs prt-ient m tnmulous mu«cles n minimal 
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Diagnosis — ^TJie onset is bo gradual that the disease lias 
iisuallv been present for a 3 ear or more before recognition 
Tn its initial gtages it is most readily identified bj the careful 
ins})Cction of the patient as he approaches the exammer In 
these circumstancefl the fixetl, mash-like facies, the short 
stepped glidmg gait, the immobihty of the affected arm as 
the patient moves, and tlie slow dawaiing and passing of such 
expressive movements as the face maj show , all go to make up 
a striking olinical picture, which is compoimded of such shght 
deviations from the normal that a systematic exammation of 
tlie patient may fail to reveal what has not been recognised 
at first sight 

The absence of quabtative alterations m the reflexes or of 
objective sensorj' loss are negative signs confirmatory of the 
presence of the disease 

A so called Parlunsonian state close!} resembling paralysis 
agitans frequently follows recovery from an attack of encephai 
itis Icthargica The pomts of differential ibagnosis are that in 
post-encephahtic paralysis agitans the patient may be of any 
age from early childhood onwards , tremor of the hmbs is not 
so early nor so prominent a Q'mptom, but ihere is usually 
tremor of the ■closed eyehds and of the protruded tongue , 
there may be anomaUes of pupillary reaction and of ocular 
movement (loss of convergence and of accommodation) , the 
skm of the face is greasy', and profuse sahvation and dnbblmg 
arc common Frequently bizarre and compheated involuntary 
movements of face, tongue, trunk, or bmb muscle'* are present, 
or striking disorders of respiratory' rhy’thm and force In many 
cases a history of an acute attack of cncephahtis may he obtained 

Treatment — ^The steady course of the malady is immfluenced 
by any known form of treatment Subjective rehef, and 
possibly some dimmution of tbo degree of ngidity but not of 
the tremor are often temporarily obtained by the administration 
of tincture of belladonna or of stramonium ( ITj^x mcreasing to 
iqxxx as tolerance is established) m increasmg doses, of 
hyoseme hydrobromide or of atropine sulphate in doses of 
from to gr bv mouth three tunes daily Pains and 
sleeplessness may have to be treated as they occur For the 
rest, general tome treatment and, m the later stages, careful 
nursing are mdicated 


HUNTINGTON’S CHOREA 

Huntington’s chorea is a rare malady of middle aged and 
elderly persons, of slow onset, characterised by the development 
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of choreiform mo^ ementa of head and neck face tongue, and 
limbs, and also by a progressive dementia It is a heredo- 
familial disease may be traced through several generations 
and may occur m several members of a smgle generation The 
movements resemble those of rheumatic chorea but are usually 
not qmte bo sudden and jerkv The facial mvolvement mav 
be severe and articulation maj become umnteUigible The 
dementia is progressive Maniacal outbursts and suicidal 
tendencies are common 

The disease runs a steadily progressive course and recovery 
is unknown Whennoheredo familial faetors are present wo mav 
speak of the condition aa chronic progressive, or semle, chorea 

Under the name of apoplectic chorea ” we may mention 
a sequel of hiemorrhage mto the region of the substantia 
mgra and corpus subthalamicum (sabtbalamic nucleus) The 
apoplectic seizure is followed bv the development of mtract 
able and severe choreiform movements of stneth imihteral 
distribution Death from evbaustion after some weehs is 
the usual termmation 


HEPATO LENTICULAK DEGENERAllON 

Progresttie Lenticular Degeneration Dm rare and fatal 
maladi is characterised bj the progressive development in 
adol^centa or young adults of widespread tremor and ngiditv 
of the musculature defects of articulation and deglutition, 
spasmodic weeping and laughmg a shght degree of dementia 
and by the absence in uncompheated cases of any true parah'sis 
or of those changes m the reflexes associated with pjTaraidal 
Bj^stem lesions Pathologically, the nervous lesion consists in 
a bilateralli symmetneal degeneration of the lenticular (Icnti 
form) nuclei, dnd sometimes of other regions of the bram and 
there is m addition portal cirrhosis of the liver There mai 
also be a deposit of pigment granules at the periphery of the 
cornea It may occur in more than one member of a familr 
Its course is nninftnenced Yfj- treatment It seems pntfeaVA 
that tbe hepatic lesion precedes that of the brain 


CEREBRO MACULAR DISEASE 
{Amaurolte Idiocy, Tay Sachs Disease) 

A rare familial form of progre^iie cerebral degeneration 
occurnng chiefli m Russian Jeire and charactensed 
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progressive parah bis and m^tal deterioration and a 
jieculiar form of macular change Its causation is unknown 

Symptomatology.— The duld is normal at birth and for 
some months subsequentl3’ It then begins to become pro 
gressively weaker and apathetic and to show signs of Msual 
impairment Later, generalised muscular ngidity and blind 
ness ensue, followed dnally by coma, with or without con 
vulsions, and death Ophthalmoscopic examination reveals 
primary optic atrophy with a “ cherry red spot ” surrounded 
by a pale halo at the macula 

Morbid Anatomy. — Microscopic exammation of the brim 
reveals extensive degeneration changes in the nerve cells and 
their processes, wnth a ghal reaction The retmal ganghon 
colls aio similarly affected 

Other comparable familial forms (juiemle and adolescent) 
of progressive cerebral degeneration, with and mthout macular 
changes, and not confined to the Jeivish race have also been 
described There is no treatment for anj of these conditions 


TOXIC ENCEPHALITIS 

Acute inflammation of the bram occurs under \ar3mg 
conditions, and it ma> be suppurative or non sup]nirativo 
The suppurative varietj is dealt with below imder the 
heading of cerebral abscess Of the non suppuratu e variety 
almost all cases are examples of virus infection of the nervous 
sj’stem, and these are dealt with imder that heading on p 8J0 
There remam for consideration here rare cases of toxic origin 

TI emxcXe's Polxotnceplialttis Hccmwrhagxca Siiptnoi — In 
this the symptoms are referable to a lesion of the pen aqueductal 
grey matter, viz, oculai palsies, drowsmess and alternating 
paralyses It is probable that this condition is a degeneratiio 
rather than an infiammatory process There is a marked 
proliferation of small blood vessels, from which mmute hemor- 
rhages occur, and also nerve cell degeneration and ghal 
proliferation 

After the administration of the salvarsan products an 
acuteU fatal encephahtis with convulsions and coma may ensue 
in cases of cerebral carbon monoxide poisonmg 

also there maj b6 cerebral lesions involvmg especially the 
globus palhdus and areas of demjehnisation of nerve fibres m 
the white matter 

Lead Pnctphalopaihj maj also be grouped m this calegorj , 
but It IS desenbed on p 040 
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CEREBRAL ABSCESS 
{Suppuratne Encephahtxs) 

Pyogenic organisms may reach the brain bj direct impl-inti 
tion m cases of mjnry to the skull and meninges, bj direct 
spread from a local focus of suppuration, or by the blood 
stream from some remote focus of infection 

Traumatic Abscess, though frequent m gunshot wounds of 
the skull, IS relatively uncommon m civil practice Single 
or multiple abscesses develop m the track of the infective 
material 

Local Suppuration m the skull is the common cause of 
abscess of the bram and more than half the total numlwr 
of abscessM seen arise m association with chronic otitis media 
Canes of the petrous bone is the common antecedent of m 
fection of the brain, and a cholesteatoma is foimd in most 
cases Occasionally frontal sinus disease ma> result m abscO'S 
formation m the frontal pole of the hemisphere 

In the case of otitis media, either the temporal lobe (two 
thirds of the cases) or the antenor part of the cerebellar hemis 
phero (one third of the cases) is infected In the former 
instance the tegmen tympam is carious, and a deimite track 
ma} be traceable from the middle ear through the bone and 
dura mto the bram Occasionall;y a small abscess forms betweeo 
dura and bram, but as a rule no definite track exists, and 
there is a thm Kjer of intact bram on the under surface of the 
lobe between abscess and memng^ 'When infection spreads 
through the postenor wall of the mastoid (tympamc) antrum 
the cerebellum is the seat of abscess formation 

Pyiemic Abscess — In the majontj of cases of pj xmia the 
bram is not infected but there is a pecubar tendency to the 
formation of a single abscess m either frontal or occipital lobe 
m cases of chrome suppuration within the thorax (clironic 
empyema, bronchiectasis), and this is then usually the sole 
pyiemic manifestation Surgical mtervention m a case of 
chrome empyema is sometimes the immediate cause of abscess 
formation m the bram 

'^Vhen the suppurative process develops veiy rapidly, the 
bram softens and becomes difllaent, suppuration reaches the 
ventndes or the surface, and death ensues witbm a few da}» 
No definite circumscnbmg wall can be found to tho necrotic 
purulent matenal Clinicallj, a diagnosis of abscess cannot l)C 
made wath a process so rapid, and symptoms of acute lopt^ 
meningitis maj doimnate the peturo With a more slown 
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developing process an abscess cavity foiins, and in from* five 
to BIX weeks a definite enclosing capsule surrounds it. In 
long-standing cases this capsule may be extremely tough and 
thick, so as to allow of the abscess being removed intact. 
Further, such cases may run a long and latent course, the 
abscess suddenly bursting on to the surface of the brain or 
into ’the ventricles after a period of one or more years. Thii:? 
has been especially the ease In abscesses forming in the track 
of a bullet. 

Symptomatology. — ^A b has been already mentioned, acute 
spreading suppuration so rapidly causes death ndth symptoms 
of an acute meningitis that a diagnosis of abscess cannot be 
made. In chronic cases a circumscribing capsule tends to 
localise the suppuration, and a well-defined abscess forms. It 
may give rise to three orders of symptoms ; those of suppura- 
tion, those of a rise of intracranial tension, and focal signs 
determined by the seat of the lesion. Indications of a general 
septic process may be wanting, but when present consist of 
one or more rigors, a febrile reaction, and a leucocj'tosis in 
the blood. Pallor and progressive wasting may also occur 
in long-standing cases. 

The symptoms of raised intracranial tension have already 
been dealt with under the heading of “ Cerebral Tumour,” 
and here, as in t^e cose of tumour, depend for their intensity 
and time of appearance upon the rate of development of the 
abscess. In certain chronic abscessra there may be a period 
of over a year in which no symptoms whatever are present. 
In these circumstances, the bursting of the abscess into 
ventricles or on the surface of the brain is the first indication 
of abscess, and gives rise to acute and rapidly fatal symptoms : 
convulsions, coma, and death. 

In the common case, that of otitic abscess, there is a period 
of from one to several weeks during which no definite symptoms 
are noticed. Then, headache, apathy passing into drowsiness, 
a subnormal temperature of about 97® F., and a slow pulse 
of from sixty to forty per minute indicate the slow growth of 
an encapsuled abscess. 

Such a sequence of events in a case of chronic otitis media, 
or frontal sinus disease, should early give rise to a suspicion of 
abscess. In the initial phases, there is not often a complaint 
of failing vision, but examination will reveal an engorgement 
of the disc with haziness of its edg^, or a frank papilloedoma. 
Vomiting may occur, but is not prominent in every case. 
Focal -symptoms in the case of femporo-.sphcnoidal abscess 
are determined by the spread of prcssure.to adjacent regions 
52 
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of the bram Thus pressure upT^ards Mill mvoUe the lower 
end of the cerebral motor cortex and produce paresis of the 
lower face pressure raesially mil affect the pj,Tamidal s^'btem 
and producv hemiparesis m which the leg maj bo more dcfimteli 
weak than the arm or face OccasionaIl3 signs of midhram 
compression are seen paralytic dilatation of the homohteral 
pupU ptosis and squmt \nth diplopia Wien the left temporal 
Jobe IS involved the disturbance of the speech function known 
IS word-deafness may he prc&cnt An isolated external Jaferal 
rectus weakness with trigeminal i>am m children watli mastoid 
disease may be duo to a localised menmgitis over the jictrou.^ 
bone {OToden^go s syndrome) and does not necessanlj indicate 
abscess 

In cerebellar abscess the relati\cl3 small sixe of the poatenor 
fossa of the skull tends to the early development of both 
general and focal symptoms Tlie most important of the latter 
are — 

1 i\ystagmn9 — This is most distmct when the e^es are 
turned towar<b the side of the lesion and then consists of a 
slow ample moitraent to the side of the lesion with a quid 
return On delation to the side opposite the lesion ni'Stagraiu 
maj bo less well defined and tend-^ to be a more rajiid and less 
ample movement tlian when the 0 }cs are directed towards the 
«ulo of the lesion Njstagmus is not neccssanl^ the earlic t 
focal sjmptom present 

2 Atoiua and Ataxy of tho hmbs on the side of the 
abscess Tlie arm musculaturo is flaccid and on movement 
the phenomena of ccreJielfar maoUeroent desenhod on p 

are seen 

3 Paralyses of Cranio/ henes third fourth fifth sixth 
se\ enth and eighth maj bo present on the side of the lesion 
but the localising a alue of these signs is less certam than tha^e 
of cerebellar compression since some of them maj be pre-ent 
ns a result of middle ear disease (sc\ enth and eighth) an i a 
sixth nerve paisa occurs with rai«ed intracranial tension id 
lesions which do not dircctU involve the nerve 

If <bagnosis be not raarlo at a tune when atonia and slight 
mco-ordmation of the luubs w ilh or without definite n^'stngnms 
are alone present the progressive drowsmrss of the patient will 
probably prevent adequate examination 

4 The Ctrebrospxnal Flmd — In most cases there * 
moderate mcrease m the cellular and protein content oi the 
fluid Up to 50 cells per cubic millimetre ma^ lie found the 
raajontv being I3 mphoc^dcs and not more than 5 i«r cvnt 
jK)l\ morphonuclcar cells \\ hen a subacute locak cd meningitis 
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develops, the ccU count nses a>nsiderablj libber but often 
.remains predommantlj Ijmphoc^tic, but witli an acute 
spreading memngitis polymorphonuclear cells predommate 

The chlorides and the glucose remain normal imless a 
menmgitis supervenes Avhen a drop m the percentage of both 
occurs 

Diagnosis — Cerebral abscess may have to be differentiated 
from tmnour, smus thrombosia, and meningitis In the case of 
pyieniio abscess the differentiation may be impossible apart 
from tho history of the case and the presence of signs of chrome 
suppuration m the thorax Thus the development of signs of 
intracranial hj pertension after operation on a chronic erapj ema, 
or m a patient ivith bronchiectasis, is presumptive evidence m 
favour of abscess The cUnical signs of an acute mfection of 
the meninges with the appropriate changes m the cerebrospinal 
fluid, and rapid downward course of the case usually serve 
to differentiate generalised meningitis from abscess In lateral 
smui thrombosis, signs of general septic infection are prominent 
repeated rigors, fever emboho phenomena, and rapid wasting 
Headache, restlessness, debnum, vomiting, and even papil 
Icsdema may occur though no abscess be present This 
combination of symptoms, associated with a normal cerebro 
spmal fluid, has been spoken of as “ otitic hydrocephalus ” 
and is treated bj repeated lumbar puncture * 

The Treatment of cerebral abscess is exclusively surgioal, 
and m the absence of effective drainage, death is inevitable 


CHOREA 

Under this heading are mcluded two types of disease wholly 
unrelated m nature and incidence, but alike in that thej are 
cliaractensed by the appearance of mvoluntary movements, 
irregular and spasmodic in character, occurrmg durmg rest, 
and also supenmposed upon voluntary movements which they 
render mco ordinate 

The one is known as rheumatic or Sydenham’s chorea, and 
IS an extremely widespread malady of children dependent 
upon an infective mflammatory lesion of the bram , the 
other IS a rare chronic, progressive malady of middle aged 
or elderly persons which, when it is associated with mental 
deterioration, is loiown as Huntington’s chorea otherw ise 
as chronic progressive chorea It depends upon degenerative 
changes m the brain, and has been described alreadx (p 
813 } 
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Bheitmatio CuassA.^{Sydenham’$ Chorea) 

etiology. — It IS a disease of young persons, nearJy all cases 
occurring between the ages of five and twentj years Girls 
are affected more frequently than bojs m the proportion of 
three to one, and it is most common amongst children reared 
under unfavourable hygienic conditions It is essentiahy a 
manifestation of rheumatic infection of the cerebral hemi 
spheres, and the subjects of chorea commonly give a history 
of other evidence of rheumatic infection thus a history of 
acute rheumatism, ‘ groirmg pains,” of sore throat, rheumatic 
nodules, or erythema is obtainable m almost all cas^ In a 
first attack of chorea it is not the rule to find objective evidence 
of rheumatic endocarditis, but m second and suteequeut 
attacks signs of cardiac mvolvement are much more common 
Occasionally rheumatic nodules and fleetmg jomt pains of 
mild character may be noted dunng the course of an attack 
of chorea 

Predisposmg factors m the subjects of the essential infection 
are a neuropathic inheritance, emotional mstabihty > and debihty 
Pathology. — The essential lesion is a disseminated memngo 
encephalitis affectmg the cerebral cortex, corpus strutum and 
pia arachnoid The oiganism responsible for the lesion la in all 
probabihty the same as that uhich causes rheumatic carditu 
and arthntis On microscopic examination changes clo«elv 
resembling those found m lethaigic cncepbahtis are seen 

Symptomatology — ^The common mode of onset is subacute, 
and for one or more weeks before the appearance of the 
characteristic mvoluntary movements the child is noticed to 
be fretful, easily tired, and to be sleeping badly Then a 
general motor restle&sness is noticed, the child becomes fidgetj, 
clumsy m movements, drops thmgs, and knocks against the 
furniture m moving through the room Obvious mvoluntary 
movements then appear, the patient grimaces twists jerkily 
Bhruggmg the shoulders and making sudden irregular move- 
ment of the head and limbs These movements are mcreased 
tn disttib'aticfn and %%v«rvky d the etSd \je repmoanded, or 
has to carry out anj purposive movement Sometimes 
the articulation becomes disordered Associated with these 
symptoms is a generalised muscular wcaknc&s, emotional 
instabilitj , and m severe cases definite mental excitement and 
derangement ' . 

The miohmtary movements are true movements anU noi 
simple muscle twitches , they are rapid and vanable m form 
[f the patient b^“ asked to grasp the exammer’s hand it will u® 
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noticed that the muscular contrictioii w irregularly suatamecl 
and intermittent m character In addilion, adventitious 
movements of the arm at elbow and shoulder occur and the 
limb 13 jerked irregularly to and fro os the grasp -kept 
up Purther, the involuntary movements m other parts of 
the musculature are increased, so tliat the patient grimaces, 
and the head and lower limbs go mto imceasmg movement 
The tongue, when protruded, is jerked back rapidly into the 
mouth, and cannot be withdrawn voluntarily mto the mouth 
except in jerks The respiratory muscles partake m the 
general disturbance, and the rhythm and force of respiration 
are irregular 

The movements may be predominantly umlateral, but are 
rarely absolutely so For example, the facial musculature is 
always bilaterally affected 

The muscular weakness vanes from case to cose, and in 
some instances is the predommatmg feature of the condition, 
mvoluntary movements being mmimal This is the so called 
chorea mollis The child lies limply on its bed, the musculature 
IS profoundly flaccid, and all movements are performed feebly 
and readily cause fatigue The reflexes are not quahtatively 
altered, though m the flaccid cas^ the tendon jerks may be 
dimtmshed, or even lost In some cases a pecuhar phenomenon 
18 seen on elicitmg the knee jerk wth the leg slightly flexed 
The leg rises from the bed and remains suspended m the air for a 
second or so before floppmg back on to the bed, owmg to the im 
position of a choreic upon the reflex movement The abdominal 
reflexes are retamed and the plantar responses are of normal type 
Although m first attacks of chorea definite evidence of 
rheumatic affection of the heart is frequently absent, yet 
slight dilatation and rapidity of the heart are common In 
recurrent attacks endocarditis is often found 

In a large number of subjects second and third attacks 
Occur at intervals of several months 

Chorea may be met -with in young women durmg their 
first pregnancy, the symptoms developmg durmg the first three 
months and often becoming extremely severe Added to a 
contmual motor restlessness there may be active delinum and 
considerable weakness Death may occur from exhaustion 
It may recur m subsequent pregnancies 

Course — ^The duration of a case of average seventy ranges 
from BIX weeks to several months The longer course is seen 
in the absence of adequate measures of treatment and 
management Sometimes temporary improvement or apparent 
recovery may be followed b\ recurrences, and thus the ^sease 
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spreads out oyer a long penod Deatii from exhaustion occurs 
m a small number of cas^, usually when the patient is 
adolescent or a pregnant woman Rheumatic heart disease 
may also be responsible for a fatal issue 

Diagnosis — fhe two maladies with ahich Sydenham s 
chorea are most liLelj to be mistaken are multiple tics and the 
choreiform type of lethargic encephahtis In the former case, 
the mvoluntary movements tend to be repetitive and pecuhar 
to any given case, and cease m an affected limb when this is m 
voluntary use There is no dj^arthna, nor does the subject 
drop objects from the bands The tic like movements maj 
persist for j ears or maj suddenly change m form In lethargic 
encephahtis the onset of choreiform movements is usuallv 
sudden, and there are assoaated ocular palsies ptosis, squint 
and diplopia Slight fever, disturbances of sleep, and nocturnal 
delinum may also occur 

Treatment — ^In cases of recent onset and of all grades of 
seventy rest m bed under conditions of reasonable qmet is 
essential 'Ehe penod of rest vanes with the seventy and with 
the rapidity of response to treatment Separation from other 
children is advisable but it is necessary to keep the patient 
contented and quietly amused Smce the subjects of chorea 
are frequently debilitated and badly nourished, their feedmg 
must be carefully attended to In profoundly restless cases 
nasal feeding may be necessary, and m these circumstance^ 
particular efforts must be made to mamtam nutntion as far 
as posable When the movements are violent, the patient 
must be protected from mjury by pillows arranged round the 
bed and bj cotton wool and bandages round the hmbs 

In the matter of drugs aspmn is the most useful agent and i» 
wen tolerated bj patients with chorea For children from five to 
fifteen j ears of age 10 gr three or four timw daily maj be given 
and 16 gr for older patients H this does not sufBce to procure 
sleep, luminal or chloral and bromide may be given at night 
In severe or resistant cases the addition of cMoretone (ogr 
twice daily for a child of ten and for a limited time) ina\ l>c 
beneficial but it not bo used as a autstitut© ior aspmn 

Durmg convalescence general tome treatment la indicated 
Cod hver od and malt, syrup of hj-pophosphites iron and 
arsemc may aU be usefully emplo^ed 

disse^iinated sclerosis 

Clmically, disseminated sderosis is a maladi of otherwise 
liealtlij joung adidts, usuallv charactenscd b\ an intermittent 
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course which depends upon the acute development at iiregular 
mtcrvals and in various parts of the bram and spmal cord of 
multiple inflammatory fom These lesions give rise to acute 
outbreaks of symptoms with mtervals of improvement and 
quiescence 

iEtioIogy. — ^Nothing certain is Imown of the causative 
agent in this disease llie fresh lesions are undoubtedly in 
flammatory m nature, but whether an orgamsra or a circulating 
poison IS responsible is unknown It is essentially a malady of 
early a’dult hfe, its onset bemg rare before sixteen years of 
age or after forty-five Females are more frequently affected 
than males, m the proportions of five to tv o It is found with 
equal frequency in urban and rural dwellers and m persons of 
aU social grades and modes of life In this country it is now 
the commonest orgamo nervous disease, exceeding neuro 
syphilis, and is still mcreasmg in frequency Vanous factors 
have been invoked as either causative or precipitatmg, but 
with no eonvmcmg evidence Thus, it may fust become 
apparent after pregnancy and parturition, after trauma or 
after mfectioua illnesses, but some at least of its prmcipal 
symptoms axe so insidious m onset that these alleged relation 
ships can never be established satisfactorily 

Morbid Anatomy — ^The primary lesion is one of meduUated 
nerve sheaths within the brain and spmal cord, \nth associated 
secondary neuroglial and vascular reactions The foci of the 
disease are scattered thickly throughout the nervous system, 
being usually most abundant immediately beneath the cerebral 
cortex and beneath the ependymal Lning of the ventricles, and 
spread at random throughout all parts of the bram stem and 
cord The cerebellum is less thickly soivn with patches oi 
disease than the rest of the nervous system The lesions vary 
111 size from microscopic foci to patches of one or more 
centimetres in chameter They are sharply dehmited from 
normal tissue and are wholly uregulai in outline, invading 
grey' and white matter mdiflerently 

The optic nerve is very commonly the seat of one or more 
iWroffs jT&c myefoi sh&sibs are essrfy ePeftnyyarJ aiivd iiv? sxm 
cylmders stripped The former degenerate mto fatty droplets 
and the latter may be distorted Neuroghal reaction is present, 
and vanes m appearance and intensity according to the age of 
the lesion Nerve cell bodies mcluded ivithm a patch undergo 
some chromatolysis, but are much less severely affected than 
the nerve fibres To the naked eye a fresh patch has a iimkish 
swollen, translucent appearance, but old patches are grey' and 
sclerosed 
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Symptomatology — Tlie dmical course of the disease ma^ 
usefully lie divided into three stages the stage of evolution, 
the stage of full development, and the final stage 

The stage of evolution may be long dra^ out, and it w 
frequently ten years before the malady is fully dei eloped 
Tlie initial sjTnptoms are of two orders Ihoae referable to 
lesions of the spmal cord and those duo to lesions m the brain 
stem and optic nerves The spinal cord sjTnptoms arc muaUjr 
verj slow and insidious m onset, and have been present in most 
cases for one or more years before the subject secliS methcal 
adnee They consist m a slowtj developmg weakness of one 
or both legs which is first manifested as undue fatigue on 
walking and then hj actual dragging of the foot or feet when 
tlie subject is tired This slow progress maj be mtemipled by 
a sudden marked exacerbation of weakness in one leg. which 
makes unassistccl walking impossible for a week or more and 
then slonlj clears up, leaving a vanablo degree of residual 
wcakne&-) behind It is not uncommon for the initial symptoms 
to be regarded bj the patient as due to some local disorder of 
the leg or foot such as “ rheumatism,'’ ” sprain,” or “ diaphced 
cartilage of the knee ” until after a j ear or more the increasing 
sevent) of the disability leads the doctor to question tho 
patient s diagnosis and for tho first time to make on adequate 
climcal exammation 

The upper limbs are peculiarly jirone to sudden teinporan 
accesses of what tlie patient describes as '* uselessness, ’ which 
are found on exanunation to consist of seicro ataxy due to 
impairment of the sense of position and rarely to true motor 
weakness 

Punctuating tlus course of events, or c\ en precethng it bi 
one or mote years tiiero occur stnkmg symptoms of aculc 
onset referable to the optic or oculomotor functions Transient 
blmdness or scicrc impainnent of xision m one eye, of rapid 
onset, of ono or two weeks duration, and followed by complete 
or almost complete restoration of vision, or transient diplopia 
without unequivocal squint arc the characteristic expression of 
Jsjunns This jumpairmcnt of vjsuaJ acuity is the result 
of retrobulbar neuritis («cc p 870) At the tunc when the 
disturbance is first noted ophthalmoscopic examination VJ 
negative though rarely a slight oxlema of the oplio disc ms' 
be noted Tlie temiioml pallor which ensues is not prv«ent 
for some weeks later Tlieso may -recur at mtervals nffcctng 
first one eye and then its fellow At tins stage of tho di'^asc 
nystagmus scanning speccli, and intention tremor are qmf^* 
exceptional except in those few ca.<;« in which tho ccrcl^clLir 
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projection fibres in the brain stem are involved earlv and 
66^ erel> These three sjanptoms, tho so called tnad of Charcot, 
are comnionlj symptoms of the fully de\ eloped disease, and are 
not constant oven then They ate not essential to a diagnosis 
of the disease, and if they are bo regarded its recognition must 
always bo unwarrantablj delayed Fleetmg pams of moderate 
degree m back and limbs and panesthesiae m the extremities 
are common. 

During the ten or even more ^eare that this slow and 
vanable pxograsa of the disease goes on the patient may have 
mtervals of several years of apparently qmte perfect recovery, 
m which even objective physical signs may be difficult to find 
The fugitive character of signs and symptoms has given rise 
to the view that hysterical phenomena are common concomi 
tants of early disseminated sclerosis and many early cases of 
the malady are regarded as hysteria when a careful history is 
not taken and no opportunity occurs of evaminmg the patient 
during the transient presence of the disabihties complamed of 
The slight emotional facihty which many patients show is an 
added basis for this behef Xu exceptional cases no remissions 
occur 

Examination durmg the stage of evolution reveals m most 
cases an absolutely typical group of physical signs The 
tendon reflexes are exaggerated, and there may be unilateral 
or bilateral ankle clonus, the plantar responses are of the 
extensor or Babinski type on both sides, the abdominal refiexes 
are commonly absent, and the legs may show a mmimal degree 
of spastic paresis Although the disabihty of the limbs 
complamed of may be one Bided, exammation commonly 
reveals bilateral physical signs In addition, there may be 
pathological pallor of the temporal halves of one or both optic 
discs and a loss of vibration sensation in the legs Tlus group 
of signs, in the absence of cutaneous sensory loss, is an adequate 
basis for the diagnosis of the disease Other signs may some- 
times he added to these, including nystagmus slight mtention 
tremor of the hands, and some ataxy of gait (due to impairment 
of the sense of position in the legs) 

In (he stage of full development there is definite spastic 
paresis of the legs, and the patient may be bednddeu or require 
assistance in wa lkin g Flexor spasms m the legs have begun 
to occur, and precipitancy and even mcontmence of urme 
The arms may be ataxic or show that form of imsteadmess on 
purposive movement known as mtention tremor Nystagmus 
and a peculiar spacing of ^llablea m articulation may be 
present By this time there is a severe degree of permanent 
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un^arjmg disability, and remissions of anj great degree hare 
leased to occur Finally, after a \arying penod of jears 
flcNion contracture develops m the legs, ^vith profound loss of 
voluntary ppwer, the sphmcters act mvoluntanlj, the arms are 
unsteady , the articulation grossly disordered, ani tremor of the 
head and trunk may accoropony all attempts at moiement 
In addition the patient is verj euphoric and fatuous, having 
little insight mto the seventy and hopeless nature of his condi 
tion Occasionallj gross 83’mptoms of mental disorder of 
variable character may be present Dcatli ensues from some 
mtercurrent infection, pulmonary or urmarj, or b) septic 
absorption from bed sores 

In some cases the progress of the disease is mdefimtel} 
arrested m the earher stages, and the patient contmues to 
lead a restneted life for man^ years 

Characteristic of the malady m most instances is the absence 
or late appearance of cutaneous scnsoiy Iocs Loss of the 
sense of position m the hmbs and of vibration sensation is 
common 

The blindness vlnch may occur as an mcident m the disea«e 
is never permanent, though an attack of retrobulbar neuntis 
from devdopment of a patch of disease m the optic nerve may 
leave some degree of visual impairment and a marked degree 
of pallor of the discs Permanent paresis of cranial nerves b 
also exceptional 

Ctrewospxnal Fluid — In about 60 per cent of cases, there 
is a shght mononuclear lymphocytosis, Lttle or no protein 
mcrease, a negative Wassermann reaction and a “ paretic * 
t5T)e of Lange colloidal gold curve For further details on the 
last named reaction the reader is referred to p 848 

Diagnosis — ^Although it may be difficult an accurate 
diagnosis can usually’ be made even m the earhest stages of 
tlie maladj The typical combmatiou of historj and signs arc 
not found in any other malady The gravest difBculties arise 
in those cases i\hcre transient blindness precedes all other signs 
nndsimptoms The patient is usually a young woman mu hom, 
durmg the course of a few days, \usioa has rapidly failed in 
one eye, being reduced to appreciation of hand movement^ 
Esammation of tl\e fundus oculi reveals nothmg whatever 
abnormal until several weeks have elapsed and after visual 
acuity has been restored Despite the extreme rant\ of 
retrobulbar neuntis from sphenoidal smus infection and its 
extreme frequency m disseminated sclerosis, a diagnosis of 
smus infection is usually made in eases of the kmd and the 
inevitable restoration of vision is attributed to whatever 
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operative procedures mar have been adopted to dram the 
amus The patient at the time may present no objective 
signs of any nervous sj-stem disease, a fact which probably 
accounts for the contmued non recognition of this symptom as 
a common initial manifestation of disseminated sclerosis some 
times preceding all other sjinptoms by periods rangmg from a 
few yyeeks to fifteen 3 ears, or occasionally longer 

Another fruitful source of error is provided by cases m which 
the signs and s3*mptom3 suggest a focal lesion of the spmal 
cord, with cutaneous sensory loss up to a segmental level In 
these cases the presence of exaggerated tendon reflexes m the 
arms, of pallor of the discs, of shgbt nystagmus and of an 
mdistmctnws or variability in the upper level of sensory loss 
should aIwa3S give nse to suspicion as to the true nature of 
the condition present Further, examination of the cerebro 
apmal flmd may serve to differentiate coTnprev>sion of the cord 
frsiiE diss&^sinaied sd^rosts, m nfuck disease the /laid may 
be normal in the early stages or present no other nbnormahtv 
than a shgbt l3Tnphocytosis and shght mcrease of protein and 
IS always colourless and clear 

In other cases again, ataxic symptoms and disturbances 
of ocular movement may prec^e definite indications of 
pjTamidal tract mvolvement and a diagnosis of focal pontine 
or brain stem lesion may be made In the great majont} of 
cases, however the combmation of sigijs given above as 
characteristic of the stage of evolution is present and makes 
a correct diagnosis possible 

Prognosis — Although disseminated sclei-osis is a progressn e 
malady endmg in most cases m profound disabdity, 3et nothing 
can be more difficult than to give a prognosis m an earl} cose 
This is especially so when we remember that retrobulbar neuritis 
IS commonly an mitial symptom occurring sometimes years 
before any other manifestation of the disease develops In 
other words, a young person with a Unilateral retrobular 
neuntis may bare an imknown period of normal health be 
fore her, ranging from weeks to ytars In sucli circumstances 
the greatest caution in giving a prognosis to the patient or her 
relatives should be observed and unwise generalisations as to 
the advisabihty of mamage, for example sliould out of 
ordmarj humamty be avoided, and not offered uninvited 

Once symptoms referable to a spmal cord affection have 
made their appearance a graver prognosis ns to the possible 
duration of wage-earmng capacity is justifiable though even 
here long remissions aye not rare and thc^ future depends m 
some degree on the nature of the patient's y\ ork Iiard phj sical 
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unvarying disability, and reims<uoiis of any great degree have 
ce'i'^ed to occur Finally, after a varying period of years, 
flexion contracture develops m the legs, with profound loss of 
voluntary ppwer, the sphincters act involuntarily , the arms are 
unsteady , the articulation grossly disordered, and tremor of the 
head and trunk may accompMiy all attempts at movement 
In addition the jiatient is very euphoric and fatuous, havmg 
little insight mto the seventy and hopeless nature of his condi 
tion Occasionally gross symiptoms of mental disorder of 
vanable character may be present Death ensues from some 
mtercurrent infection pulmonary or unnary, or by septic 
absorption from bed sores 

In some eases the progress of the disease is mdefiiutely 
arrested in the earher stages and the patient contmues to 
lead a restncted life for many years 

Characteristic of the malady m most instances is the absence 
or late appearance of cutaneous sensory loss Loss of the 
sense of position m the hmbs and of vibration sensation is 
common 

The blmdness which may occur as an mcident in the disease 
IS never permanent, though an attack of retrobulbar neuritis 
from devdopment of a patch of disease in the optic nerve may 
leave some degree of visual impairment and a marked degree 
of pallor of the discs Permanent paresis of cranial nerves is 
also exceptional 

Cerebrospinal Fluid — ^In about 50 per cent of cases, there 
IS a shght mononuclear lymphocytosis, httle or no protem 
increase, a negative Wassermann reaction and a “ paretic ’’ 
type of Xiange colloidal gold curve For further details on the 
last named reaction the reader is referred to p 848 

Diagnosis — ^Although it may be difficult on accurate 
diagnosis can usually be made even m the earhest stages of 
the malady The tyyacal combmation of history and signs are 
not found m any other malady The gravest difficulties arise 
m those cases where transient blmdness precedes all other signs 
ind simptoms The patient is usually ayoungwomanmwhora, 
durmg the course of a few day?, vision has rapidly failed m 
one eye, being reduced to appreciation of hand movements 
Examination of tl\e fundus oculi reveals nothing whatever 
abnormal until several weeks have elapsed and after visual 
acuity has been restored Despite the extreme rant\ of 
retrobulbar neuntig from sphenoidal smus infection and its 
extreme freciuency m disseminated sclerosis, a diagnosis of 
smus infection is usually made m cases of the kmd, and the 
mevitable restoration of vision is attnbuted to whatever 
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operative procedures may have been adopted to drain the 
sinus The patient at the tuno may present no objective 
signs of any nervous system disease, a fact winch probably 
accounts for the contmued non recogmtion of this symptom a«i 
a common initial manifestation of dissemmated sclerosis, some 
times precedmg all other symptoms by periods ranging from, a 
few weeks to fifteen years, or occasionally longer 

Another fruitful source of error is provided by cases in which 
the signs and symptoms suggest a focal lesion of the spmal 
cord, with cutaneous sensory loss up to a segmental level In 
these cases the presence of exaggerated tendon reflexes m the 
arras, of pallor of the discs, of shght nystagmus and of an 
mdistmctness or vanabihty m the upper level of sensory loss 
should always give rise to suspicion as to the true nature of 
the condition present Further, exammation of the cerebro 
spmal fluid may servo to differentiate compression of the cord 
from dissemmated sclerosis, in uhich disease the flmd rnai 
be normal in the early stages or present no other abnormahtj 
tlian a shght lymphocytosis and slight mcrease of protein and 
IS always colourless and clear 

In other cases agam, ataxic symptoms and disturbances 
of ocular movement may precede definite mdications of 
pyramidal tract mvolvement, and a diagnosis of focal pontme 
or bram stem lesion may be made In the great majority of 
oases however, the combination of signs given above os 
characteristic of the stage of evolution is present and makes 
a correct diagnosis possible 

Prognosis — Although dissemmated sclerosis is a progressive 
malady ending in most cases in profound disabiUty, yet nothing 
can be more difficult tlian to give a prognosis in an early case 
This IS especially so when we remember that retrobulbar neuritis 
IS commonly an imtial symptom occurrmg sometimes years 
before any other manifestation of the disease develops In 
otlier words a young person with a unilateral retrobular 
neuntis may have an unknown penod of normal health he 
fore hei;, rangm^ from weeks to years In such circumstances 
the greatest caution m gmng a prognosis to the patient or her 
relatives should be observed and unwise generalisations as to 
the advisabdity of mamage, for example, should out of 
ordinary humamty he avoided, and not offered umnvited 

Once symptoms referable to a spmal cord affection Iiaae 
made their appearance a graver prognosis as to the possible 
duration of wage eammg capacity is justifiable though e\ eii 
here long remissions are not rare and the future depends in 
some degree on the nature of the patient’s u ork hard pliy sieal 
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work being more likel 3 to Inve atUeree lesults than piirel} 
sedentary work Very raanj' subjects of (li^ibenun ited sclerosis 
do in fact remain at work for 3 ears after the nature of their 
illness 13 declared Perhaps there is no malady in wluch the 
future of the individual patient is more difiicult to forecast, and 
no situation m which an economy of speculation is more 
necessary 

Treatment — ^There is, unfortimately, no method of treat 
ment which is known to infloence the course of the maladj, 
and this course is so capncious and the occurrence of long 
remissions so common that the assessment of any moije of 
treatment is extremely difficult In the circumstances it is 
not surpnsmg that extravagant claims are made from time to 
time m favour of this or that mode of treatment by those not 
famihar with the natural history of the disease * 

Amongst recent methods for which favourable results have 
been claimed are protem shock therapy, pyrotherapy, electro 
therapy and liver treatment In respect of none of these is 
there available any sound evidence of their efficaev 

It has long been known that fever occurrmg during the 
course of disseminated sclerosis affects it adversely, and it is not 
clear that artificially produced fever is free from the same danger 
It cannot be said that the traditional practice of giving 
arsemc (either by mouth or by the mjection of orgamc com 
pounds) has ever justified its use, and the same may be said of 
the other anti syphilitic drugs which have been employed 
Recently, the use of qumme (qumme bihjdrochloriclc 
5 gr twice daily) has been advocated Here again the prool 
of its value is yet to be established, but the drug produces 
no harmful reactions and it is worthy of tnal 

Perhaps more important than any formal method of treat 
ment is the right ordermg of the patients life when this is 
practicable All forms of fatigue must be carefully avoided 
and their inadvertent occurrence must be dealt with by corrc 
spondmg rest Infectious illnesses trauma, and other forms 
of stress all Iiave a deletenous influence on the course of the 
malady Although it is not usual for the symptoms to increase 
should pregnancy supervene in the patient jet dehvery is 
often followed by an exacerbation of the malady, nhieh maj 
even first come to notice in these circumstances ♦ The presence 
of dissemmated sclerosis is not m itself an indication for an) 
intervention in the course of a normal pregnancy, but onl) for 
greater care of the patient during this period Indeed, the 
artificial termination of pregnancy is sometimes as disastrous 
as a full term confinement Should an outbreak of symptoms 
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occur, tho patient is best kept in bed for two or three weeks, 
with massage to mamtam the muscular condition While any 
obvious focus of gi-oss infection may usefully be dealt with os 
an adjuvant to treatment, it is unwise to expect such measures 
to have any material mffuence on the course of the disease, 
and mdeed meddlesome therapy of this order may oven bo 
harmful m the reactions it provokes 

ACUTE EISSEAUNATED ENCEPHALOJIYELITIS 
AND NEUROMYELltlS OmCA 
The relation of these two maladies to each other and of 
each of them to disseminated sclerosis is not yet certain All 
three are essentially demjelmatmg diseases hut those two now 
under consideration are more acute and severe in the lesions 
associated with them 

In the brain the lesions are mamly confined to « hite matter 
They are small and multiple Notoi^ymai the myelm sheaths 
bo destroyed, but the avis cylinders also nhde there may also 
be glia cell degeneration and tmy areas of softening and even 
of cavitation In neuromjclitis optica or Dene’s disease as 
it IS also called the optic nerve is similarly affected These 
maladies occur at all ago periods 

NeicTomydilis Optica — ^The symptoms are those of a trons 
\erse myelitis of rapid onset and of a retrobulbar neuritis 
(central scotoma and even complete bhndness, cedema of the 
optic discs) The myehtis may precede or maj follow the 
retrobulbar neuntia, and an interval of months maj separate 
them The paraplegia is often total, and may ascend for a 
time, so that respiratory failure and death maj ensue On the 
other hand, recovery may occur Vision mav be almost com 
pletelj restored, but some defect commonlj remains, and after 
the lapse of some months the characteristic pallor of primary 
atrophy appears 

Til) ccjebrosjnuaJ ilind joivy show an jncrease of lymphocytes 
(up to 60 to the c c ) 

Treatment has no influence upon the disease process, and 
the care of the jMvtient is that of any case of paraplegia 

Acufe Dtsseminaled Encephdlomythlis — ^liie symptoms may 
be those of an acute and severe dissemmated sclerosis Tliere 
are headache, sickness, and vertigo, sometimes stupor or 
dehriUTQ There may be weakness and unsteadiness of the 
limbs with the reflex cliang^ cliaractenstic of p5Tnmulal 
lesions Tlecoverj or death maj ensue 

Ah for neuromyehtis optica there is no specific treatment 
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THE VmuS DISEASES OE THE NERVOUS SYSIEM 

{Pohomyehtts, Encephahtis, Herpes Zoster, Babies) 

Under the heading oi virus diseases we must mcludo polio 
mjelitis epidemic encephabtis, the encephalitis and mjelitis 
that maj follow vaccinia and the acute specific fevers, rabies 
and also herpes loster 

Owmg to their afBmt^ for the nervous system the viruses 
in question are known as neurotropic and smce thej act 
pnmanij ujjon the nerve cell they are also spoken of os poho 
clastic The} multiply and exert their pathogenic activitv 
onl} m contact with the hvmg cell, within which their life and 
acti\ ity are short lived After a short period they disappear, 
and thus virus diseases are said to be self limitmg 

Clinically they produce an encephabtis or a myelitis accord 
mg to the part of the nervous system upon which the> act, or 
more precisely the part m which their action predommates 
smce both bram and cord mvolvement or© present m them all 
The vascular and glial reactions which may be associated with 
the nerve cell lesion are secondary, and are not, os used to be 
thought — at least m the case of poIiom>elitis — a prelimmary 
to nerve cell involvement 

In all cases the virus is to be found onl} m the nervous 
tissues and not in blood or cerebrospmal fiuid that is to sa} , 
the vims mfections are primary infections of the nervous 
B^'stem and not generalised systemic mlections 

In rabies, mfection follows a bite by a rabid animal, the 
\iru3 entering a local nerve ending (see p 205) 


POLIOMYELITIS {Infantile Paralysis) 

It was formerlj held that there were three distmct stages 
m the evolution of this disease a stage of general mfection, a 
stage of invasion of the subaiaclmoid space (with mfection of 
the cerebrospmal fluid), and a final stage of invasion of the 
nervous system It was thought that the vims gamed access 
to the cerebrospmal fluid bj travelhng up the permeural 
lymphatics of the olfactoiy nerves, and that it spread withm 
the subarachnoid space and thence infected the spmal cord 
It IS now beheved, as the result of recent mvestigatious 
that from the outset pohomyehtis is an mfection exclusively 
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of the nervous system, imd all the symptoms of the disease 
are due to the action of the virus upon nerve cells It noiild 
thus appear that the virus is already estahhshed withm the 
nervous system uhen the first symptom develops 

The disease occurs sporadically and m epidemic form, and 
appears usually m the late summer and autumn Both rural 
and urban communities are liable to epidemic invasion Within 
the past twenty five years, severe epidemics have occurred m 
the United States m the Scandinavian countries, and in 
Australia Tortunatelj there ha\e been no serious outbreaks 
m Great Britam 

ffitiology — ^Tho responsible organism is one of the smallest 
filterable viruses known Man and the ciumpanzee are the 
only natural hosts, though other monkeys can he successfully 
inoculated Under experimental conditions the disease can 
be conveyed by inoculation through the cerebral, intrauasal, 
tonsiUo pharyngeal vitreous and intestinal routes the tonsiUo 
pharyngeal being the most uniformly successful This fact is 
signihcant when we recall that cases of the bulbar typo of 
pohomyolitis may occur, durmg epidemics of the disease lu 
children subjected to tonsillectomy or adenoulectomy 

fho view' formerly held that the habitual portal of entry 
of the virus into tho nervous system in man was the olfactory 
one namely, from the nasal cavity via the filaments of the 
olfactory nerves into the brain, has lost ground since recent 
histological investigations liave failed to find the charactenstio 
tissue reaction to the entry of the virus m the olfactory bulbs 
or tracts Further the presence of virus m the stools m human 
cases and m the gut wall m the expenmental disease has led 
to the suggestion that the alimentary tract may provide the 
common port of entry the pharynx m bulbar and the bow el 
in spinal cases It is suggested that the virus passes thence by 
sympathetic nerves into the spinal cord 

Further since tho virus can by means of monkey inocula 
tion experiments be detected in the stools not only dunng the 
acute iffness but afeo for some weeks aftenvirufe the belief 
that chronic earners do not occur m the case of pohorayehtis 
appears to bo invalid Unfortunately no ready means of 
detecting earners exists, for there are no specific precipitin 
complement fixation or cutaneous teats for pohorayehtis 

There is no conclusive evidence that the virus cau mfect 
or multiply in extraneural tissues and therefoie the present 
View that poliomyelitis la an exclusively nervous system m 
fection still fields 

The mcuhation period is believed to be from five to twelve days 
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Epidemiology — ^TJie researches of Wickman m the Swcdwlj 
epidemic of 1D05 demon^tratcil that poliomyelitis is a huiii'in 
bomo contagious affection, ^read takmg place along the lines 
of human communication 

TVo types of indindual cany and spread the mfcctioP, the 
healthy earner of the virus and patients suficnng from the 
disease m its so called abortive forms and in the pre paralytic 
stages It IS clear, also, that even parahsed patients during 
the first two oveeks of the illness arc infectious, though once 
paralysed their opportunities of spreading the malady are 
rcstruteil Actnc iiriLs has been detected m sewage coming 
from a focus of infection Othermse nothing definite is known 
as to the carnage of the aarus by non human agencies, such as 
insects or anunaU but the i>ossibility of such non luimon 
spread IS not yet evcludcd and in at least two outbreaks it 
has f!eeme<l probable that milk acted as a \ elude of spread 
Tins or some comparable mode of spread, may be rcspoa«ihIe 
for tho-sc epidemics which begin suddenla and show indications 
of widespread simultaneous infection of large numbers of 
persons 

It IS probable that tho mfectivity of the disease aoincs from 
epidemic to epidemic, and there seems to be a high dogrtxi of 
natural resistance in the community Tins may in part be an 
acquired immunity on tho part of mdividiiaU who in infancy 
haae suffered from an unrecogntsed abortive attack of the 
disease A single attack gives permanent mimunitv to the 
individual Protective antibodies have been found in ailuU 
Iiuman lenim in 70 cent of all sera tested tliough whether 
this dcixmds upon a pnor non paralytic attack of the disease 
or not IS not certain 

Pathology. — The pnmaiy and essential lesion of tho disctase 
13 m the nerve cell, and the virus appears to have a speoal 
afimity for tho large cells of tho ventral horns of tho spmal coni 
[NjKJcnllv in the lumbar region The legions vary from 
chromatoly SIS to complete necrosis Immediately following 
this an inflammatory reaction with exudnto appears in the 
interstitial tissue oT flie ncigliliotinng grey matter, in 't'lie 
|x*nvascular spaces and in the lucnmge^ Tins reaction in 
turn leads to alterations in llic cerebrospinal fluid It was 
fonnerlv tliouglit that this reaction and the resulting tliango 
in the fluid were all precursors of the evil lesion but it !•» now 
known tint thev are consequences of tho httcr Although 
the nervt cell lesions which load to paralysis are tbosc m the 
lirun stem aiui spinal corrl an encephalitis is an i"»sentnJ 
clement in every case of the di'^ose, even m those in which 
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paralywa does not ensue The virus and the reaction it 
produces aie imannlil^ jirescnt m the motor cortex, thahmus 
vestibular and ccrebell \r nudei 

Symptoms — ^Tlie clinical course may be divided mto three 
phases, it bemg homo m mind that each of them results from 
the action of the vinis upon nerve cells The jirsi phase is 
characterised by fever (103® to 104® F ) and by a peculiar and 
characteristic condition of tlie child, who is flushed, apt to be 
irritable and apprehensive Those who are famihar with 
epidemic outbreaks of poliomyelitis state that this aspect of 
the picture marlrs out the disease from the other mfectious 
fevers of childhood In severe cases the child may be restless, 
Ins movements are jerky, and irregular tremors are seen from 
time to time 

The secoml phase succeeds m a few hours and to the previous 
symptoms are now added localised pains in back and limbs, 
muscular* tenderness, stiffness of the neck and back unsteadmess 
of movement and weakness 

The ihxrd phase, that of paraljsis then develops suddenly, 
generally within one to three days from the original onset of 
symptoms 

It lias long been known that m epidemics of the disease a 
proportion of patients make a recovery before the appearance 
of the third stage Tliese non paralysed cases are spoken of 
as “ abortive cases ” In these the virus has been neutralised 
by the natural resisting agencies m the body before it has 
been able to damage the •ventral horn cells sufficiently to 
produce paralysis It is not correct to regard them as cases 
m vhich the virus has not succeeded in gammg access to the 
nervous system It is believed that as many as 70 per cent 
of all infected children durmg an epidemic may escape paralysis 
m this way 

It has in the past been customary to speak of cerebral, 
cerebellar, bram stem spmal and ncuntic types of poliorayehtis, 
but it is highly probable that all but the brain stem and spmal 
forms of paralysis are not due to infection by the vuois of 
pohomjchtis, but constitute a mixed group of infections of 
vaned and unknown ongui We shall therefore only consider 
pontobulbar and spmal paralyses 

The paraljsis may vary from weakness of a amglo muscle to 
widespread paralysis of limb and trunk musculature When 
the paraljsis is hmited m extent the deltoid and the dorsi 
flexors of the foot and toes are especiallj prone to be picked 
out but there may be extensive paralysis of one or more limbs, 
with or without' involvement of abdominal, back, neck, and 
S3 
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thoracic muscles As a rule the paralysis is maximal m degree 
and extent at the moment of onset, but an ascending pamlj'sis, 
or the spread at short mtervols of paralysis from limb to hmb, 
may occur Ascendmg paralysis termmatmg in m\oIvemcnt 
of the respiratory muscles and death \nthin a period of hours 
IS more common m cases occumng durmg epidemics, especially 
in adult patients Qf the total number of muscles mvoh’ed, 
some are totally paralysed and a greater number weakened 
In a few cases there is a widespread sbght paresis of muscles, 
uhich IS apt to be regarded as a general debihty following the 
febnle constitutional du>turbanco which precedes it Simiiarl;^ , 
cases m which paralysis or paresis is restricted to the back or 
abdominal musculature maj escape diagnosis For a period 
varymg from one to several weeks some or all of the affected 
muscles may be painful and extremely tender on mampulation 
When these sjouptoms pass off the patient is said to haie 
entered tho convalescent stage of the disease 

Wherever there is an appreciable w eakness of a muscle the 
corresponding tendon jerk is greatly diminished or abolished 
Sensory loss does not occur, and the oal> sphincter disturbance 
IS a temporary retention of unne which rarely lasts for more 
than two or three dajs 

\Vhen the period of oonvalescenco is entered, the affected 
muscles may be divided mto those which recover rapidly and 
completely , those which make a gradual and partial recovery , 
and those which remam permanently paralysed The last two 
groups undergo progressive wasting, and m severo cases extreme 
and widespread muscular atrophy may ensue, wnth defective 
growth of tho affected limbs subsequently . Under adequate 
treatment some degree of progressive improvement ma\ go on 
for two or even three years After tlus penod, no further 
improvement can be expected 

In the process of wastmg, fibrous tissue forms m the muscles, 
and unless appropnate measures are taken from the outlet 
may result m considerable deformity of the affected regiou 

Tht Certbrospinal Fluid — ^The exammation of this fluid is 
of great importance if a diagnosis is to be made during the 
preparalytic stage of the dis^c The fluid may be normal 
durmg the opening hours of the first phase, but os the second 
phase IS reached the cellular content rapidly mcreases Vt 
first polyTnoTphonucIear cells predominate (from 30 to 2000 per 
c c ), and when tho count is high tho fluid may be opalescent 
Very soon the proportion of lymphocy tes mcreases and towards 
the end of the febnle penod the\ outnumber tho polynuclear 
cells Tlie globulin content of the fluid is raiswl, but the 
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chlorides and glucose remain tmcfaanged After the appearance 
of paralysis the fluid soon resume its normal composition 
These changes m the fluid were formerly thought to express 
the mvasion of the subarachnoid space by the virus, and to 
precede the invasion of the nervous tissues It is now known, 
however, that they folldw and are a consequence of the patho 
genic activity of the virus mtUin the nerve cells 

Treatment —Tins mcludes (i) measures intended to cut short 
infection before the nervo cells have been irreparably damaged, 
(u) measures to prevent the spread of infection to susceptible 
persons, and (m) measures for dealing with paralysis when 
this ensues 

It has long been known that the serum of persons who 
have survived an attack of poliomyebtia, so called ‘ convalescent 
serum,” has the pouer of protectmg that susceptible animal, 
the monkey, from infection under certain conditions These 
conditions are that serum and infective material are moculated 
together into the animal, or that the serum 5s given not later 
than twentj four hours after moculation with mfective material 
On the other hand, if any symptoms of poliomyelitis have 
appeared m an infected animal, it is then useless to give serum, 
smeo it neither cuts short nor mitigates the seventy of the disease 
Although this observation should have warned us to expect 
httle from the serum treatment of pohomyehtis m man, smee 
serum can never be administered until symptoms appear, yet 
for o\ er twenty years this treatment has been in use and many 
stnkmg claims have been inodo for its efScacy It is said, 
when given m the preparalytic stage, to have prevented the 
appearance of paralysis m some cases, and to have reduced 
the extent and severity of paralysis in others 

Withui the jiast few years the attempt has been made to 
see whether these claims can be accepted, and it is now generally 
agreed that there is no clear evidence that at any stage of the 
disease the use of serum has any influence upon its subsequent 
course In some extensive epidemics m the United States 
ijilf the yifjcnte seeji an fic pre/axaJytjr. stOjge of the disease 
were given serum, and m half the cases it w as withheld Those 
not given serum fared as well as those who received it 

The nasal instillation of a 2 per cent solution of potassium 
chlorate bos been advised as a prophylactic in susceptible 
contacts, and the oral administration of the same drug as a 
means of combatmg the infection m its prcparalytic stage 
For the latter purpose as much as G gr for an infant and 50 
to 70 gr for adults — this dose bemg spread over a twenty four 
hour period — have been recommended Tins dosage is continued 
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for a maximnm of four or five da 5 s, and for le<« if the 
temperature falla to normal earlier Full confirmation of the 
^aluo of these procedures must wait upon further cxpenence, 
but in the nen of the cnpphng cfTccts of pohomjehtis a tnal 
of them 13 worth consideration 

In short, there w so far no knoim method of cutting short 
the infection Smee we aro dealing mth a nasopharj ngeal 
infection m uluch the secretions arc infectno for some dal's 
before and after the appearance of paralysis, cases coming 
under observation durmg tliis time should bo dealt with 
accordingly, and treated as any other infectious disease In 
the American epidemics stnet isolation is pnctiNcd, but m this 
country, on-mg to the fact that clear clinical evidence of case 
to case infection is scanty, a less rigorous isolation is adopted 
Vlietber antiseptic douching of the nasopharynx is of a aluc is 
doubtful, but its use may servo to impress the mfectne nature 
of the malady upon the p-itient’s attendants l’otac<iicim 
permanganate solution may Ihj ii'cd From nlnl hns been 
said of the toinmon pre«ciicc of the virus m the stools and 
from the iKivibility that it nia\ iicn-ist for sonu neeh*» the 
stools should be <lealt with os m tho cave of tyjihon! The 
bell pan w hen one is uscil and the bedhnen should l>e ire vt«l 
on the same lines 

The only mdication for drugs is pom and for tlus purpose 
occto-sahcyhc acid is generally adequate 

Tho most arduous part of treatment is that of tho parolysed 
muscles To bo cfTcctivo it must be contmuetl m sercreK 
paraUsed cases for a aery long period, and some general 
pnnciplcs only can be formulat<^ here The three cs-scntials 
are muscular rest, the maintenance of good po«turo, and 
re-education exercises Wulo pim jicr'ist'*, rest and the 
mamtcnance of physiological posture arc the onl\ yustifiable 
measures and massage and clcctncal stimulation arfc nlr-oluteh 
contraindicated From tho moment that jiaralysis dci clops 
the affected muscles must bo kept at ivst in a position of 
relaxation Ihe legs must be extended adducttxl, and rotated 
m so tliat the feet ho side by ejOo For tlus purpose tho u^o 
of pillows sandbags, and of simple splinting intJi cartlWard 
and bandages goncrallv suffice Plaster Ifandagcs are mrclv 
necessary and if applied should be regarded as a temporary 
measure* Similarly, the hand sliould be kept m the mid 
position and tho shoulder abducted 'when the deltoid w afftctcd 
If the erector «pim? (‘’acrospinalis) be miohctl, tiie patant must 
be kept m (hcsupint po'^ition forstveml weeks and not alloMCfl 
to sit up until a mtchanieal support bos been prepared 
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riieso measures to secure relaxation and to prevent stretching 
of the paralysed muscles must be maintained mdefinitely but 
prolonged immobilisation is undesirable As soon as possible 
when suitable mechanical support has been provided the 
patient should be got on his feet whenever possible and except 
m the most extensively and profoundlj paralysed cases this 
can gcnerallj be done Re education exercises now become 
of \alne These consist in assisted active movements of the 
weakened muscles m avhich the movement is attempted with 
the rausclo almost m the position of greatest shortenmg that 
IS to say a full excursion of the limb is not attempted By 
varying the patient s position and by giving active help the 
weight of the hmb is taken off the muscle and the action of 
gravity overcome Such movement should be undertaken 
dail} for short periods fatigue being carefully avoided With 
rctummg poner less active assistance is required Walkmg 
exercise with a walking chair must be employed when 
possible 

Massage takes a secondary place in treatment and is most 
useful for those muscles which bemg totally paralysed cannot 
be dealt with in anj other way It must never be regarded 
as an adequate substitute for activo exercises Despite a 
widespread behef to the contrary there is no unequivocal 
evidence that an} form of electrical stimulation is of the 
shghtest use in assistmg in the recovery of power in paralysed 
or weakened muscles and its employment is harmful m that 
it tends to replace rational and useful modes of treatment 
Moreover the use of powerful currents by mducmg contraction 
m normal muscles tends to aggravate the tendency to deformity 
and to stretchmg of weakened muscles 

When during the acute stage paralysis invades the respira 
tory muscles death may ensue from aaphjxia To tide tiie 
patient over this peril the use of lespintors has 1 cen adopted 
Ihcsc are of two t}pcs the box n^pirator of Drml er type m 
which the patient is enclosed bis head piotnidiiig at one end 
of tfte box through a rubber coHar mancl the neck A motor 
pioduces ihythmio positiie and n^ative pressures within tlic 
respirator and the chest is passiaely moved In the Bragg 
Paul typo a rubber bag enciicles the patient s thorax and is 
rliy thimcally filled and deflated by means of a motor and tlie 
chest thus rhythmically compress^ and released Exiierioncc 
has not altogether confirmed the over enthusiastic claims made 
for these deuces For cases m which the main lesions arc 
Imlhar and respiratory difficulty arises from uuolvement of 
the respiratory centre their use is strongly contraindicated 
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and the cnrcful cleanng of tho air pn<»«iges from nccumulaling 
secretions is essential In rcspimtorj mu«ic!c parnhsi-,, the 
apparatn** is of value in those exceptional ca^a m Inch thn 
panlj’sis IS transient Too often these nuMles do not rccoicr, 
and pennanent confinement Jn the respirator is then ine’ntablc 
or tho measure of recoacij obtained is niimmal and leaics a 
permancntlj helpless and bcdnddeit pUient In short, the 
maximal u'^efulness of tho respirator is not for ca‘.cs of jxjho 
mjehtis but for such conditions as coal gas ixusonmg where 
recovery maj be anticipated if death is a\ertcd 

The outbreak of an epidemic of poliomyelitis m a school 
presents problems of «orao difficulty Clearly, the closing of a 
day school is imperative but it has been urged that this step 
m the case of a boanlmg school necessitates tho dissemination 
of a number of jiossiblo earners and meubatmg cases and mav 
thus lead to further spread of the disease 

On tho other hand, the occurrence of case to case infection 
IS established beyond reasonable doubt, and nitlim tho school 
community fresh cases may continue to break out for Bcvcnl 
weeks In other nords, every healthy child retained within 
such an infected cormnumty remains exposed to infection with 
its frequently disastrous consequences There can bo no 
justification for oxposmg a numlicr of children to this danger 
Tho safest plan therefore, is probably the disbandment of tho 
school and the segregation of exposed children uitlun their 
cmi homes for a period of two wceLs care being taken 
not to oUon them to como in contact with other children 
in the household 


LETHARGIC ENCEPHALITIS {Epulcmxc Fncfplahtts) 

This nialadj occurs sporadically and m epidemiM, but 
evidence of tho mfcctinty of cases is uncertain and its mode 
of spread w unknowai Multiple rases in a household are 
extremely rare No ago is exempt from 8UBCoptibiht\ to the 
disease During the few years which have elapsed since its 
recognition the clinical picture of tho malady has vancti 
considerably m different outbreaks and has not always con 
formed to that by which it was orgmalh identified 

ffiUoloffy — liie (hscasc is bebeved to bo duo to infection 
by 0 specific virus, which so far has been neither ohscrvctl nor 
cultivated in vitro It is not yet certainly estabhdietl that 
tho disease can bo transmitted to animals by the inoctihtion 
of brain sub‘»tance from fatal hum in cases 
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Moibid Anatomy. — Multiple small menmgeal h’^morrliages 
are sometimes seen over the cerebral beimspheres Micro 
scopicaUy, a widespread mflammatory reaction and extensive 
neuronal degenertation are found In rapidly fatal cases the 
fonner may be slight, but in cases of longer standing it dominates 
the histological picture Although diffuse, these changes tend 
to be most profound m the region of the basal gangha and 
bram stem, and the melanm containmg nerve cells of these 
regions seem to suffer moat severely 

The mflammatory reaction consists m congestion of blood 
vessels of all sizes, of mmute haimorrhages scattered throughout 
the bram substance, and of tlie characteristic perivascular 
infiltration by lymphQC 3 dcs and — in smaller numbere — by 
plasma cells Numerous hpoid granules, the products of nerve 
cell degeneration, are also seen m tho perivascular spaces 
The cerebrospmal fluid may be normal but when altered 
shows a lymphocytosis with norma! protein and glucose contents 
Up to one hundred cells per cubic millimetre may be present 
Symptoms —The great number of symptoms and the various 
combmations and sequences in which they may occur make a 
clmical description of the malady somewhat difficult We may 
divide them into constitutional and nervous sjTnptoms, stiU 
further subdividing tlje latter according to then nature and 
looalismg significance 

The constitutional symptoms vary greatly m seventy and 
duration They may be so tnvial as to escape notice, or so 
profound as to induce a typhoid state, endmg m death after 
some weeks In its commoner and mild form this phase of 
the malady consists m a fobnle illness of some few days’ 
duration, the symptoms being headache, malaise, minor 
gastro intestinal symptoms (of which constipation is one of 
the most common), pains m back and limbs and occasionally 
an erythematous rash A diagnosis of influenza is often made 
when such a patient seeks medical advice 

Certam characterwtic symptoms, however, should lead to 
the recognition of the real nature of the illness These are 
drowsmess by day, giving place at night to a muttering 
occupational dehnum, and signs of cranial nerve mvolvement 
such as squmt, diplopia, ptosis, and nystagmus, all of which 
may be very transient 

The nervous symptoms may bo referable to involvement of 
any part of the nervous system includmg nerve roots, and 
they may for practical purposes be divided mfco irritative and 
paral 3 tic symptoms The former include wild choreifonp 
movements mth active delinom, Jacksonian convulsions, 
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rhythmic twitching of strands of mtiscle fibres occurring at 
random throughout the fikeletol muscuJature and root pains 
of extreme seventy The paralytic symptoms are on tlie 
wliole less di\ orse, and consist gcncrallj of the cramal nerve 
palsies mentioned above Paralysis of trunk and limb mus 
culaturo is rare, but hemiplegia is not unknown 

The characteristic letbaigj of the roaHd> is seen m patients 
m whom paralytic symptoms occur, and is commonly absent 
when irritative sjTuptoms predominate The lethargic patient 
hes apparently asleep hut is rcaddy aroused to answer simple 
questions relapsmg at once mto lethargy unless his attention 
is contmually held At night he tends to emerge from this 
state, passmg mto the occupational dehnum already mentioned 
In a given case irritative and paralytic symiptoms may 
coexist, or the former may give place to the latter dormg 
the course of the illness 

JIany of the milder cases remam ambulant throughout the ill 
ness the occurrence of nbicb iafustrecognjsed,sometunesmontbs 
later, by the dev elopment of c}iaricten»tic sequels of the disease 
It IS clear that the physical signs found on examination 
vary greatly from case to case, hut their general character 
niU be evident from what has been said There is no single 
objective physical sign which is constant, and diagnosis depends 
upon the careful consideration of the clinical course of the 
illness and upon the combmations of signs present Thus the 
combmation of lethargy ptosis, squint, and diplopia, vnth a 
mild febnie reaction, is perhaj® the commonest clinical 
expression of the disease No very reliable information is to 
be obtamed from the study of the reflexes, which present no 
characteristic changes and vary from case to case Sensory 
loss IS exceptional In rare instance the malady begins vnth 
the syTuptoms of a brisk meningeal reaction and the presence 
of acute meningitis can be excluded only by exammation of the 
cetebrospmal fluid It k doubtful if fresh cases of tius malady 
have occurred m this country for some years and cases so diag- 
nosed not rarely prove to be tuberculous menmgitis or cerebral 
tumour The temptation to make the diagnosis of encephabtvs 
because no other can easily be made is one to be resisted 

Coarse and Prognosis — As we have said the course of the 
disease is extremely variable Cases in which irrilativo 
symptoms with restlessness or delirium predominate tend to 
last longer and to end fatally more often than those of the 
common type with lethargy and cranial nerve palsies It is 
not possible, however to speak of any case as mild since 
profomidly disablmg sequela are as apt to follow a shght and 
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tnnsitor^ initial attack as on© of greater ajiparcnt seventy, 
and although relati\eli few acute cases end fatally m the 
initial attack, a restoration to normal health is exceptional 
Sequels —Symptoms indicating focal lesions in the brain 
may develop at any period after recovery from the initial 
lUnesa up to three or four years, and certain clinical pictures 
have come to be recognised as indicatmg the previous occurrence 
of such an illness Of these, the commonest is that of Parkin 
soman rigiditj In rare instances such a condition may 
develop durmg the acute stage of the malady, but commonly 
it deaelops msidiously some months or even jears after 
recovery from this lio patient becomes progressively slower 
m all his movements, his face takes on the immobility of 
paraljBis agitans, and lus gait and stance slowlj come to 
resemble those seen in this disease Tins so called post 
eneephabtic Parkinsonism in its early stages is most easily 
seen as the patient moves about and carries on his normal 
actiMtiea, and if it escapes the observer's eye m these circum 
stances is apt to bo missed durmg a routme chnical examination 
The facies is fixed and has a somenhat staring expression duo 
to slight retraction o! the hds Hie gait is slon the arms are 
not awung normally, and the whole body seems to bo held in 
such a wa} as to cut down movement to a minimum When 
the ^eli^ are closed they develop a fine tremor, and a 
smiUar tremor of the Ups and tongue is common Passive 
mampulation of the arms reveals a pecuhar ngidity of \ anablo 
degree The hands have the characteristic posture Been m 
paralysis agitans and the tremor of this disease mav bo 
present m them The skm of the face 13 often greasy, and 
sahva tncUes from the angles of tho mouth in the severer cases 
Other residual symptoms are persistent weakness of cramal 
nerves, third sixth or seventh, rhytlmuc muscular twatchmgs 
of face or other muscles, bizarre and complicated mvohmtary 
movements of the eyes, face, tongue, trunk or limb musculature, 
and disorders of respiratoiy movements 

In children particularly, mental changes may predommate 
The child becomes refmetory and intractable, and shows 
disorders of moral conduct la adults, mental apathy, 
persistent drowsmi^s, and undue fatigue are common 

Once these residual symptom complexes develop they tend 
to progress, and recovery or material improvement is exceptional 
Treatment —No drug is known to have any certam mfluence 
upon tlie acute stage of the disease Favourable results are said 
to have followed the rntravenous mjecfion of sodium salicylate 
(2 5 per cent solution m normal saline, 10 c c daily for 8 days) 
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As m all infections and intoxications of tbo nervous system, 
complete rest in bed is mdicated and should be mamtamed 
for at least three neeLs after symptoms liave disappeared 
Return to normal physical activity should be delayed for at 
least three montlis 

The treatment of post-encephalitic Parkinsonism is purely 
symptomatic, and consists m the administration of hyoseme 
hy drobromide (gr tsc to by mouth 1 1 d ) or of tmeture of 
belladonna or of stramonium m mcreasmg doses (up to n\33S 
ta d ) It IS said that the addition of pilocarpme nitrate 
(gr tS) to each do'^e mcreases tolerance 

For the oculogync crises a hypodermic mjection of hy oscino 
hy drobromide (gr i^) may be necessary m the more distrc«smg 
cases 

For the children who show conduct disorders institutional 
treatment may be necessary. 

Post Intecttve Encepbautis 

Rarely, a form of encephalitis may appear m association 
with the exanthemata, measles, smallpox, chicken pox, mumps 
and vaccination It develops suddenly on or about the tenth 
to the fourteenth day of the illness There is a cerebral and a 
spinal (myehtic) fonn 

The pathological lesion is stnkmgly uniform and consists of 
destruction of the myelin sheaths within bram and cord, the 
nerve cells being httle affected It is probable, therefore, 
that we are dealmg not ivith a true virus disease of the nervous 
^stem but with an intovicalion of the nervous system associ 
ated with a systemic virus infection 

Symptomatology — In the cerebral form there is a recrudes 
cence of fever , the child becomes somnolent, or dehnous, and 
may have convulsions Clinical signs of meningitis may be 
promment Cramal nerve palsies, hemiplegia, paraplegia or 
involuntary movements may all occur, with mcontmenee of 
urme and faeces PapiIIcedema is common In most cases 
improvement \)egins m tioee or ionr days, and the licAd paoeita 
through a phase of irritability to complete recovery Residual 
paralysis may be left Some coses, however, end fatally The 
spinal form consists of paraplegia of sudden onset with reten 
tion of urme and some sensory loss If death does not emne 
within a few days, complete recovery may be expected 

In both forms the cerebrospmal fluid contains an excess of 
lymphocytes, but the chemical changes of acute menmgitis are 
absent 
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HERPES ZOSTER 
{Shingles) 

Clinically, this malady consiste in tbo appearance of an 
acute vesicular eruption mthin the distribution of a dorsal 
spinal nerve root. The pathological process is an acute 
infective inflammation of a spinal root ganglion, the lesion 
resembling that seen in tho anterior horns of the spinal cord 
in acute poliomyelitis, though there is no reason to suppose 
that the virus in the tv'O maladies is the same. 

The relationship of herpes zoster to chicken-pox is discussed 
elsewhere {vide p. 48). 

Sltiology. — Tills is believed to be a true virus infection of 
the posterior root ganglion cells, though full confirmation is 
yet lacking. If there ho any difference in sex incidence, males 
are slightly more often affected than females. The malady may 
occur at any ago from childhood upwards. The period of 
maximura incidence is said by Head to be adolescence, but 
very conflicting views have been expressed on this point. 
Some authorities maintain that it is commonest in the second 
half of life. When it occurs in elderly persons it is invariably 
a more painful affection than when the subject is young. 

In the majority of cases herpes zoster arises without any 
discoverable cause, and in these circumstances may be regarded 
as an acute specific virus infection of the dorsal root ganglia, 
having an initial phase of febrile disturbance followed by tho 
appearance of tho specific lesion. 

Confirmatory of this view of the nature of zoster is the 
rarity of second attacks, and the tendency to occur in small 
outbreaks or at certain periods. 

It may occur in the 'subjects of pulmonary phthisis, in 
individuals taking arsenic, in acute myelitis and in spinal 
caries at the level of tho lesion, and occasionally in tabes 
dorsalis. Herpes zoster stands in some as yet unknown rela- 
tionsliip to chicken-pox ; the appearance of herpes in a family 
being sometimes followed after an interval of fourteen days by 
a case of chicken-pox. 

Morbid Anatomy, — The ganglion is swollen and hyperajmic. 
The vessels are congested and there are numerous minuto 
hemorrhages and intense l^Tuphocytio infiltration. Chromato- 
lytic changes are present in the ganglion cells. In coses of long 
standing, secondary glial reaction is tho prominent feature. 

The cerebrospinal fluid indicates a meningeal reaction by 
an increased Ijunphocyte and globulin content. 
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Symptomatology — As m acuto poliom\ elitis there nn\ he 
an initial febrile reaction of three or four da^-s' duration The 
temperature maj reacli 102* F m children There is i>am 
from the outset at the site m which the rash is later to appear 
and if the mid thoracic region be affected, pleurisi ma^ be 
susjiected The rash appears on the third or fourth daj, at 
one or more of the situations m which the cutaneous branches 
of the affected nerve root coroc to the surface and spreads 
along the distribution of tho nerve twig from this point Tlio 
rash develops for from two to six da^'s, appearmg first as an 
erj'tbema upon which vesicles filled with clear flmd subsequenth 
develop irom the fifth to the tenth daj tho vesicles licgin 
to dry up and scab ultmiatelyscamngmay boleft particularly 
if the blisters have broken and anj infection of the resulting 
shallow ulcers has occurred The pam lasts imtil the rasli 
begms to heal and maj vary from an imcomfortablo itching 
to mtense burning pam In elderlj patients however it ma 3 
persist for months with great seventy and prove intractable to 
treatment Peculiar to elderly patients is herpes zoster m the 
distnbution of the trigeminal nerve more e^pcciallj m that of 
the first or ophthalmic division Vesicles appear on the side 
of the nose and over the brow, and sometimes on the cornea 
If the comeal ulcers which result from bursting of the vcaicleo 
become infected, severe comcal ulceration ma\ ensue Occa 
sionall^ there is an associated mtis Barelv ocular palsies 
and ptosis maj bo associated with trigeminal herpes just as 
facial palsv may occur wath geniculate ganglion herpes (see 
also Facial Paraly^ls p 890) Sometimes also wesce panl\»'i'« 
of muscles innervatetl from tlic sjiiml coni segment the dorsal 
root ganglion of whicli is affected Tim? herixa of the stvcnlh 
and eighth thoracic ganglion maj be accompanied by parah'^i? 
of the rectus and oblique muscles of the abdominnl wall All 
these p'inh<!os tend to rtcovcrv 

Herpes labialis and herpes febnhs are not xclated to herpes 
zoster 

Treatment — The course of tho eruption is nmiifliicnced bj 
treatment The vesicles aro best dusted with a starch or zinc 
oxide powder or a collodion dressmg maj be applietl o\ er the 
whole affected skin area The latter measure i-s the best when 
the fiitimtion of the eruption allows of it since it jirotects tl ^ 
burst vcsiclca from secomlnrj iiiTcction and from friction nu<l 
appears to have some analgesic value Post hcrjietic neumlgi* 

13 diflicult to relieve and on occa'uon it ma\ be necc-Aarv to 
u«c morphia in aged and debilitated ruhjects whose i-Iccp is 
imiwiired bj pnm Before itconru? is had to this however 
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n«3pirm, plicnacetm and c-tilemo citrate, or luminal or tincture 
of geI}^c^uum and bromide maj I>o tried 


SYPHILIS or THE NERVOUS SYSTEM 

Hitherto syphilis has been regarded as the most important 
single factor m the causation of organic nervous disease but 
with the diminislung mcidence of primary syphilis it is probable 
that neurosyphihs wdl no longer mamtam its sinister position 
in this respect if, indeed, dissenunated sclerosis is not already 
03 common a malady as neurosyphihs m all its forms 

There is still much that is uncertam m the pathologj of 
sjphilis as it aSects the nervous system, but the following brief 
summary represents the most widely accepted body of opmion m 
respect of two important points m the etiology of neurosyphilis 
1 The Mode aitd Period or Invasiov or the Neriods 
SlSTESi — ^In a small proportion of cases of primary syphilis 
at a stage when the Wassermann reaction in the blood is still 
negaiiTo, examination of the cerebrospinal flmd reveals signs of 
a menmgcal reaction, namely, an increased lymphocyte and 
globulin content m the fluid This proportion steadily increases 
through the primary stage of syphilis and durmg the acute 
secondary stage approximately 60 per cent of all syphilitics 
present signs of a brisk meningeal reaction 

This reaction is undoubtedly due to mvasion of the meninges 
by the spirochaete, and it is now bebeved that such a menmgeal 
mflammatory reaction is an essential condition of mvasion of 
the central nervous system bj spirochsetes and that when such 
mvnsion occurs it is at this early stage of mfection and at no 
other It appears, therefore, that the foundations of subsequent 
neurosyphihs are laid during the primary and acute secondary 
stages of the infection Unfortunately, m the present state 
of knowledge we cannot tell whether, in a given case, the 
memngeal reaction is accompanied by mvasion of the nervous 
tissues smee this invasion in the great majority of casKj givra 
rise to no special symptoms at this stage 

Usually, whether invasion has occurred or not, the cerebro 
spmal fluid returns to a -normal state If invasion Las not 
occurred it remams normal, but in other cases it later presents 
evidence of a fresh menmgeal reaction, which responds mcom 
pletelj , if at all to antisyphilitic treatment It is m such cas^ 
that the later development of neurosyphihs is to be feared 
It IS probable that the meninges are the sole chaimel of 
access of the spirochste to the nervous system 
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2 The Lesiov of Nettrostthilis — Tlie invasion of the 
central nervous system gives nso to no signs of patliological 
change for a penod of years in most instances, and the cause 
of tlm latency has not jet been satisfactorily evplamed It 
cannot bo due to an extremely slow process of parcnchjTuatoos 
degeneration of nerve cells and Hbres, and is more likelj to bo 
due to a delaj ed hypersensitiveness of a parenchjma actually 
mvaded long since Histological investigations of the lesions 
m neurosyphilia mdicate that there are two mam types of 
lesion a so called menxngo vascular sypTixlvs, m which there 
are signs of active pathological change m vascular and 
supporting tissues with inconsiderable damage to Iho nervous 
elements , and a so called central or parenchymatous syphhs 
m which signs of memngo vascular lesion are mconsiderablo 
and not active and m which degenerative changes m nervo 
cells and fibres predominate 

It was formerly supposed that these lesions represented two 
essentially dwtmet ayphihlic processes, but it is now widcl> 
accepted that parenchymatous lesions are mvariahly secondaij 
to memngo vascular cdiauges although these may have ceased 
to be active long before the clinical signs of parencliyraatous 
degeneration appear Further, the Men that the lesions of 
60 called parenchimatous syphths are sistcmic, involving 
certain neuronal sj-stems and those alone has also been found 
to be untenable thus removing one of the strongest groimds 
for a behef m a pure neuronal degeneration os a Bjiocial 
expression of neurosi'plulis 

IVe maj saj therefore that in the nervous stem as eho 
where m the b^j , the essential lesion of syphilis is an nrtentis, 
mth which is associated a pern oscular lymphangitis, and a 
meningitis when the vessels affected ho m the meninges The 
artencs shoi' mtimal tluckcning witli perivascular infiltration 
of the adventitia hi lymphocites and plasma cells Such a 
lesion forms the basis of gumma formation Iho details of 
the lesion in the seieral varieties of neurosyplulis uill bo 
considered ivhen these are desenbed 

Thf CEREBROsmiAn rLHin Neordsyi 1111.13 — Some 

further details on this subject aro necessarj 

1 Primary and Secondary jStojes —During the pnmari 
stage of syphilis a mcnmgeal reaction is present m from 15 
to 20 per c«nt of cases earliest change la an increa.so in 

the liTuphocide content of the fluid As the seconilan stage 
advances the liTnphoCites merenso in number, ranging from 
25 to 100 or more jier cubic inilliznctre , also some poliraorj bo 
nuclear and plasma cells maj be seen I’rotim exce^ does 
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not usually appear until tiie secondary stage is reached A 
positive Wiissermaim reaction is exceptional, occurring in some 
10 to 16 per cent of cases 

After the passing of the acute secondary stage, whether the 
case be treated or not, the lymphocytosis disappear or becomes 
considerably reduced, hut a recurrent and very brisk meningeal 
reaction may develop, occasionally associated with climcal 
signs of neurosyphiUs (optic neuntis, cranial, and spmal nerve 
lesions) A high jilcocytosis may now be foimd in the cerebro 
spmal fluid, amountmg to 1000 cells per cubic rmllunetre 
(lymphocytes, polynuclear, and plasma cells) together with 
a strongly positive protein and Wassermann reaction This 
reaction is generally responsive to active antisyphilitic 
treatment 

2 Latent Period — The second and third jears after 
infection Durmg tins penod about a fifth of all cases of 
sj’pluhs present 'G. lymphocytosis, protem excess, and positive 
Wassermann reaction m the fluid If the fluid be normal 
durmg this penod the subject is unhkely to develop neuro 
syphihs later, but there is no lugh degree of certamty on this 
point, as normal cerebrospinal fluids have been foimd at this 
stage m syphiUtio subjects who later develop general paralysis 
This IS probably an exceptional state of affairs 

8 Tertiary Syphilis — Unless there is syphilitic menmgitis 
the fluid at this penod mil be normal In acute syphihtio 
meningitis at this stage the ccrebrospmal fimd contains up to 
600 lymphocytes per cubic miUimetre, up to 100 mg of protem 
per 100 c c , and a strongly positive Wossennann reaction 
The blood Wassennann is al^ positive In chrome syphihtic 
menmgitis these changes are present, but are of less mtensity 
than m the acute process 

In syphihtic cerebral vascular disease there will he no 
characteristic changes m the cerebrospmal fluid unless there 
be an associated meningitis A relatively low lymphocytosis 
and protem mcrease, with or without a positive Wassennann 
reaction, is the rule The blood Wass ema im is pceitive In 
cases of syphilitic hemiplegia a n^ative cerebrospmal flmd 
Wassennann may be obtamed m about half the cases 

In congemtal syphilis the cerebrospmal flmd shows aery 
inconstant changes, but with juvenile tabes or general paralysis 
the characteristic changes in the fluid are foimd 

4 In Tabes Dorsalis cerebrospmal flmd changes of 
moderate intensity are the rule The cell count vanes from 
10 to 80 lymphocjdes per cubic millimetre There is a 
weakly -positive protem reaction and a positive Wassermann 
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reaction m blood or fluid, or m both. The last named reaction 
IS negative, ho-n-ever, m the fluid and blood m 25 per cent 
of cases When a positive fluid Wassennann is present it is 
rarely influenced by antisyphihtic treatment A reduction m 
the cell count is more easfly obtained, but is not necessanlj 
accompaiued by any improvement m the climcal condition 
Further, the clmical progress of a case of tabes dorsalis is not* 
necessarily reflected bj the condition of the cerebrospmal 
fluid, which IS, in consequence, of little value as a guide to 
treatment 

6 In General Paralyns of (he Insane the pressure of the 
cerebrospmal fluid is raised, the cell count may range from 
50 to 200 cells per cubic miUimetre (lymphocytes, mononuclears, 
plasma cells, macrophages) The protem content is mcreased, 
and the Wassennann reaction is always positive m the fluid 
and almost always so m the blood Apart from the cell count 
which always falls from repeated lumbar puncture alone, these 
abnormahties are irresponsive to treatment 

Colloxdal Reactions tn the Cerebrospinal Fluid — ^In certain 
nervous diseases the protein content of the cerebrospmal fluid 
undergoes an mcrease, the albumm fraction always exceeding 
m amount the globulm fraction of this protem In neuro 
syphilis and m disseminated sclerosis, however, the globulin is 
relatively high and almost equals the albumm present 
Associated with this relatively high globulm content, the 
cerebrospmal fluid develops the power of precipitalmg the 
particles of a colloidal suspension to which it is added It 
has been found that colloidal gold is delicately responsive in 
this way, a fact that is the basis of Lange’s colloidal gold 
reaction, which is earned out as follows a constant quantity 
of a standard suspension of colloidal gold is added to 10 graded 
dilutions of cerebrospmal fluid (from 1 m 10, to 1 m 10,000) 
In general paralysis the gold is precipitated m the first sis 
dilutions m tabes precipitation is maximal m the third and 
fourtJi dilutions , while m meningitic fluids prccijutation is 
greatest m the sixth to eighth dilutions Thus so-called 
“ paretic,” ‘ luetic," and "meningitic " curves can be plotted 

In di'jsemmated sclerosis the corabmation of a negative 
Wassennann reaction m the fluid inth a paretic curve is 
found 

The practical importance of these reactions can casilv be 
overestimated The occasions on which they provide informa 
tion not otherwise obtamable or© hmited Thus it is rare 
indeed tint a diagnosis of Oisscmmatcd sclerosis realJv depends 
upon the rc&ult of this reaction and its chief value is m 
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differentiating certain ca^es of general paralysis from those 
of meningo-vasoular. cerohral syphilis. In the former anti- 
syphilitic treatment leaves the reaction nnohanged, but in the 
latter a change from a paretic to a laetic curve may occur. 


CEREBROSPINAL SYPHILIS 

The form of syphiiis in which the lesions are predominantly 
meningo-vascular may involve the brain and cord separately, 
or both together. The morbid anatomy is the same in each 
case, but the clinical pictures will be described separately, 

llio onset of symptoms is generally first noted towards 
the end of the five-year period after infection, but there are 
sometimes clinical indications of acute syphilitic meningitis 
during the secondary stage of syphilis. 

Morbid Anatomy. — It has been stated that the essential 
syphilitic lesion in the nervous system, as elsewhere in the 
Iwdy, is an arteritis. In tbo nervous system there is an 
associated perivascular -lymphangitis. It is the vascular and 
supporting tissues which are thus primarily involved, the 
nervous elements being secondarily affected, by pressure, in- 
filtration, or intoxication. The multiplication of the spiroohaite 
in the perivascular Ijvnph spaces loads to an inflammatory 
reaction with cellular infiltration. This may take the form 
of a diffuse vascular granulation tissue, or of local gummatous 
masses. Ounimala generally arise either in the dura or in the 
pia-araclmoid, the latter being the more common situation. 
They form nodules of varying shape, and when they occur 
over the convexity of the hemisphero they are lentiforra, 
compressing and infiltrating the subjacent brain, and some- 
times giving rise to the signs of cerebral tumour. At the base 
of the brain they tend to form small nodules situated in a 
mass of thickened and inflamed pia-arachnoid and forming 
part of a gummatous meningitis. Qummatous meniri'gitis may 
DPCUT DVCT siiy part cS thB iuswu, but- la mast freguenfc in the 
interpeduncular space, where it involves the meningeal sheaths 
of tho cranial nerves and of the chiasma. To the naked eye 
the piuKiraclmoid is thickened and gelatinous, and the 
subarachnoid space contains exudate. The vessels entering 
into and derived from tho circle of Willis are alsainvolved. _ 

‘ Syphilitic Meningo-Myditis is the common form of spinal 
syphilis and is a pathological proc^ Uko that already described. 
The lesion is generally looaH^d to several adjacent segments of 
the cortl, and tends to produce tho signs of a focal transverse 
54 
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cord lesion The pia arachnoid becomes adherent to the sub 
jacent cord, nhich is infiltrated by the gmnmatous process mth 
the production of a varying degree of mj ehtis 

Involvement of the spinal dura leads to the production of 
’pachymeningitis cervictilis hypertrophica, a condition of primary 
thickenmg of the dura a Inch m the cervical region is swollen, 
hard, and maj completely fill the vertebral canal The nerve 
roots are compressed and atrophy, and the cord itself undergoes 
some degree of constnction, and shoaa a varying degree of 
secondary sclerosis sometimes with cavitation 

Symptomatology — (a) Cerebral Syphilis — ^There are two 
clinical types of cerebral syphilis that produced bj gummatous 
menmgitis at the base of the bram, and that due to s}*philitic 
endarteritis of the central branches of the middle cerebral 
artery In both forms the development of objective phj'sical 
signs IS preceded by premonitory symptoms These are head 
ache, sometimes of great seventy and usually worse duruig the 
night, and mental and emotional changes of varying degree 
The fine edge is taken oS the patient’s intellectual capacity and 
he becomes forgetful and imtable Dclinum or ajtathy may be 
present After some weeks or months of this prodromal stage, 
objective signs develop In the case of gummatous meningitis 
the signs are cranial nerve paralyses, which may be nnilateral, 
although the pathological process is bilateral Pupillary 
abnormalities (myosis, mequahty, and irregulanty of outlme, 
dedcient or absent light reaction), squint, diplopia, ptosis, 
deafness, and tinnitus, facial wealmess and sensory changes 
over the face all serve to indicate the nerves mvolved With 
menmgitis on the convexity of the hemispheres, Jactsoruan 
fits and transient hemiparcsis or aphasia may be present 

In syphilitic endarteritis obhtcrans of the eentral branches 
of the middle cerebral artery, cerebral thrombosis may result 
Tvath hemiplegia The syTOptomatoIogv of tins condition has 
already been desenbed in the chapter on cerebral vascular 
disease (tide p 788) 

(6) Spinal Syphilis — ^Although the clinical pictures of 
spmal syTluhs vary greatly and fall mto several groups, tbe 
imderlyung pathological process is remarkably uniform, vary mg 
more in acuteness than m Lmd 

1 Transverse 3IE^'I^oo Mielitis — Tins may be a pro- 
cess localised to a few segments of the cord and products c of 
the symptoms of a transverse lesion of the cord, a transverse 
myeUtis Like the signs of cerebral syphilis, those of spiml 
BNyluhs are preceded by premonitory symptoms Thc«o are 
pam m the back, girdle, or other root pains and nunibnca 
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m the extremities Signs of interference with the functions 
of the cord come on with a rapidity which varies from case 
to case Where there is much arterial disease with softenmg of 
the cord, paraplegia wifcli sensory Ic’S and sphincter paralysia 
develop "ttith great rapidity, and the picture of an almost 
complete transverse lesion may ensue avitlim a few days The 
abdommal reflexes aro lost below the level of the lesion, which 
IS commonly mid thoracic , there is sensory loss and spastic 
paresis of the legs There may be retention of urme, or 
distension of the bladder avith overflow In severe eases 
total paraplegia nith bed sores may be present 

2 Ebb’s Syphtlitio Pabatixoia — A much less acute and 
more slowly progressive form of menmgo myehtia of the 
thoracic region of the cord is known by this name There is 
relatively httle weakness, but when the patient is standing or 
walkmg the legs become mtensely spastic and the gait is 
spastic and shuillmg There is also httle cutaneous sensory 
loss, but more marked loss of tho senso of position and 
of vibration sensation The sphmeters, also are severely 
impaired The condition may be present for many jears 
before the power of walking is lost Root pams may be a 
promment symptom 

3 AsryoTEOPino MeninooMielitis (spinal progressiae 
muscular atrophy of syphihtic ongin) — form of memngo 
myelitis affeotmg the cervical region of the cord may produce a 
clmical picture oloselj resemblmg that of progressive muscular 
atrophj The signs are atonic atrophy begummg m the 
small hand muscles, m the shoulder muscles, or m those of tho 
leg This may be unilateral or bilateral, and is often preceded 
bj root pams There may be spastic paresis of the legs 
some impairment of vibration sense m the legs and loss of 
sphmeter control The Argj 11 Robertson pupd is present m 
an appreciable proportion of these cases The blood Wasser 
mann reaction is positive m two thirds of the cases, and the 
cerehrospmal fluid gives a positive reaction in all imtreated 
cases This condition may be present m association with 
tabes dorsalis 

4 PAcnyMENiNOiTis Cebvioaias Hxtertkophioa — In this 
there are root compression ^raptoms pams radiatmg down 
the arms, wasting and weakness of arm and hand muscles 
with alterations m the arm jerks and sensory impairment 
The legs show a condition of spastic weakness 

Diagnosis — Tliese various clmical forms of spmal syphilis 
may have to be differentiated from several spmal cord diseases 
infective mjehtis, disseminated sclerosis, compression of the 
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cord, progressive muscular atrophy. In all cases the examina- 
tion of the blood and cerebrMpin^ fluid should be made, and 
other signs of syphilis sought for. Piipillaiy abnormalities of 
the type described above may aSord the necessary clinical 
confirmation. A history of Q-philitic infection is of importance, 
though the absence of such a ^tory is of no value. 

These criteria must also govern the differential diagnosis of 
cerebral syphilis. It must be remembered that both cerebral 
tumour and syphilitic infection are common occurrences, and 
that the presence of a positive blood Wassermann reaction in 
a ease of suspected cerebral tumour is not adequate reason for 
regarding the latter as a gumma. 

Prognosis. — Recent cases of cerebral syphilis or of spinal 
meningo-myelitU respond well to energetic antisjphilitic treat- 
ment. Long-standing cases, on the other hand, respond less 
well, and even though the pathological process be arrested, 
some residual disabUity tends to remain. Erb’s sjphilitio 
paraplegia usually responds little if at all to treatment, while 
amyotrophic meningo-myelitis may he arrested but seldom 
cur^ in the sense of recovery. 

DEilENTIA PARALYTICA 
{General Paralyeie of the Insane) 

This is essentially a syphilitic affection. Males are affected 
far more frequently than females. The onset occurs from ten 
to twenty j'ears after primary infection, that is, commonly 
between the ages of thirty to forty-five. The percentage 
of syphilitic subjects who develop this malady is pro&ably 
extremely small. Occasionally the subjects of congenital 
syphilis develop the malady in childhood. 

Morbid Anatomy. — ^The skull bones are dense, and beneath 
the dura there maj' bo signs of old subdural limmatomata 
(chronic hmmorrhagic pachymeningitis). The brain is shrunken 
and diminished in weight. The pia-araclmoid is thickened and 
opaque, and may be adherent to the subjacent brain. The 
convolution-s are atrophic and the .sulci corrcspondincly.uide. 
The ependyma is “ frosted ” in appearance and is seen to be 
studded with tiny, closely-set granules. Micn>scopicalIy, the 
maximal degree of change found in the frontal lolvcs ; the 
vessels ore dilated and show signs of jtroliferation ; their 
walls are thickened, and the jx*rivascu!ar spaces jnfiltratetl ^ 
rrith lymphocytes,* plasma, and oUior cells. 'iliCre is marked 
neuroglial reaction. The nerve cells rex'eal various stages of 
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cliromatoljtic degeneration, and the superficial nerve fibres 
are also degenerated Spiroch*Etes may be found 

Symptomatology. — There are various chmcal pictures char 
acteristic of the disease, eqiecially m its earliest stages lii 
some subjects mental clcteriontion is tlie earliest symptom 
In others objective neurological signs are prorament from the 
first, n itli eorrespondmg symptoms 

Mental Symptoms —The essential feature is a slowly pro 
gressive dctenoration of the mtellect the most complex and 
most recently acquired faculties bemg first and most severely 
hit Judgment, memorj, and receptivity begm to fad The 
standard of conduct falls oil, and the patient becomes careless 
of the conventions and may develop moral aberrations He 
becomes suspicious and imtable, and impatient of an^ kind 
of restramt Ho maj be sidlen and depressed or exalted and 
boastful He uses his financial resources rashlj and maj rum 
hi3 familj as a result The familiar picture of grandiose ideas 
with absurd boastfulness is, perhaps not the common one, and 
most patients are depressed and mtrospective These changes 
deaelop gradual!) and aro best noticed b) tbe patients 
iramediato faimlj circle, winch suffers most severely from his 
aberrations With the passmg of time, memorj and judgment 
progressive!) fad, and ultimately a severe grade of dementia 
develops 

Associated inth this mental picture is the presence of 
objcctiie ph)sical signs of oiganic nervous disease In the 
earl) stages these are unequal and irregular pupils ishich 
react bad!) to bght, tremor of the bps and tongue and of the 
bands Articulation is slurring Defects m the speech function 
appear later A partial pnmaiy optic atroph) is common 
The reflexes show progressive alteration, the tendon jerks 
becoming brisker than normal and the plantar responses 
becommg of the extensor, or Babinski, t)q)e Gradually 
bilateral spastic paresw develops, with loss of sphincter control, 
and ultimately the patient becomes a helpless, bedndden 
dement This progress is punctuated m the early stages ?ij 
transient apoplectiform and epileptiform seizures the so called 
“congestne attacks" Thej are associated with transient 
hemiplegia or aphasia Agam acute maniacal outbursts or 
sudden phases of exaltation may occur Remission of 
symptoms is common, tbe patient improving in a most 
remarkable fashion and retammg the improved Ie\ el of mental 
and physical health for some months 

Occasionally the symptoms of general paral)si8 may be 
associated with certam signs of tabes dorsalis, the so called 
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fafioparesis The clinical conise of tins condition, hovrever, 
13 much slower “ind longer draivn out than that of general 
paralysis alone 

Course and Prognosis — Tlie malady usually runs its course to 
a fatal issue within three or four years More acute cases occur 
in winch death ensues withm a year The various clinical 
vaneties have each their characteristic course and duration 

Diagnosis — This may present difficulties m the mitial stages 
in those cases m which objective signs are scanty The patient 
has no insight into the alteration m his mental and emotional 
state u hich may not be evident unless an independent history 
can be obtamed from his relatives In manj coses it is b) 
information denved from a patient’s wife that the presence of 
definite mental deterioration can alone be discovered, and the 
patient’s storj should always be compared with that obtamed 
from some competent witness Itisin the case of the depressed 
hypochondnac subject that these difficulties are most m 
evidence and a diagnosis of neurasthema should bo made mth 
reserve m a middle aged man of this type until general 
para^sis has been defimtely excluded bv careful clmical 
exammstion and examination of the blood and cerebrospinal 
flmd The objective signs to be sought for are pupmar) 
abnormahties tremor of the lips and tongue, slight slurring 
of speech and alterations in the reflexes 

Another source of difficulty is the close resemblance u hich 
some cases of cerebral syphilis bear to general paralysis and 
m this case a diScreutial diagnosis may be impossible mthout 
some period of observation and one or more exammations of 
the cerebrospmal fluid (wrfe p 846) 

Treatment will be dealt mth later (tide p 805) 


TABES DORSALIS 

This common maladj of the nervous is essentialh 

syphditic m ongm It makes its appearance from five to 
twenty years after infection and is much more common in 
men than m u omen It is occasionally a result of congenital 
syphilis and like general paralysis may exist m husband and 
nife nhen one partner lias acquiretl sy^phihs from the other 
Morbid Anatomy — On naked eye inspection, the dorsal 
columns of the cord are seen to he shrunken and translucent in 
appearance on section of the «nd The dorsal roots are also 
similarly shrunken and have a pmkish, gelatmous appearance 
The change is most marked m the lumbar and thoracic regions 
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of tho cord Other evidence of nenrosjphilis may be present 
such ns basal menmgitis and meningo mjelitis 

Ihe e\olution of the essential lesion m tabes is stiU a 
matter of controversy While the signs and symptoms of the 
disease are a consequence of the degeneration of the exogenous 
fibres of the postenor columns of the cord, as these ho m the 
root entry zone, jt is not certainly known whether this 
degeneration is a pniaaiy parenchymatous change or is 
secondary to a local meningitis of tho postenor roots outside 
the cord It seems probable, however, that the first explanation 
iviU prove to be tho correct one 

The short and znedium length fibres tend to degenerate 
earhor than the long fibres and, like other nerve fibre degenera 
tions, this process does not extend beyond the synapse m 
which the affected fibre ends The degeneration m tabes is 
therefor© confined to the exogenous dorija! root fibres, and can 
be traced up through tho dorsal columns of the cord from 
lumbar region to the postenor column nuclei in the medulla 
The cranial nerve palsies which are sometimes seen m cases 
of tabes are due to a memngo vascular process such as has 
already been desenbed Tho pnmaiy optic atrophy of tabes 
IS also the result of a similar process m the sheath of the optie 
nerve, and is not, as was formerly supposed a primary sjphihtic 
degeneration of the optic nerve neurones 

The pupillary changes of tabes are even more obscure m 
their origin than is tho essential lesion of tins disease Neither 
the view that there is a degeneration of light reflex fibres, 
nor that which inaokcs changes m tho ciliary nerves is 
entirely satisfactory, and the question remains an open 
one 

A common post mortem findmg in subjects dead of tabes is 
a syphihtic aortitis or aneurysm 

Symptomatology — Smee tabes dorsalis develops very slowly, 
not all its physical signs are equally carl> m development, and 
the malady may be readily recognisable at a time when some 
of its s-n caUed csrdinsl segsis are absent Fiwiher, it may he 
arrested at any stage of its evolution and thus contmue 
mdefimtely to present an jjicomplote clinical picture Hence 
the old division of tlie clinical course into ‘ pre ataxic.” and 
” ataxic ’ stages is fallacious and useless Fmally, m some 
cases there is no noticeable disabihtj , or subjective symptom, 
which IS obviouslj nervous m ongm, and the disease maj be 
discovered only during the course of a routine examination 
of the patient Smee it is a disease of the primary afferent 
neuron© its signs and symptoms must necessarily be of the 
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following character Pams and patffisthesMc, sensorj impair 
ment, atax} of movement of sensory origin. Joss of tendon 
reflexes muscular hi, 7 )ot(mia To these we may add impair 
ment of sphincter control and of sexual desire and jxnrer, 
trophic lesions and pupiDarj aoomahes 

In its earl> stages the common subjective symptoms are 
pains The most tj'pical of these are the “ hghtmng pains,” 
which are ver> rarely absent and which may antedate ^ 
other sj-mptonis a period of years Smee the tabetic lesion 
IS m the lumbar and thoracic regions of the cord, these pains 
•are present m the lower limbs and trunk Thev are sharp and 
sudden m mcidence and como in paroxysms which are more 
severe and frequent m net, cold weather They rarelv mn 
up or down the length of the limb, but seem to strike into 
the hmb from outside and arc described as “ stabs of jvim 
” like a needle being stuck mto the leg " Thej are common 
m the heel, calf, and region of the foot Pams of a similar 
character maj be present in tbe thoracic nail 

These pams varj m serentj, and when not mtenso maj be 
mteipreted b\ the patient as duo to “ rheumatism ” or some 
other 8upposc<Uv minor ailment, and may thns not be ecnouslv 
regarded b> him Various otW pains and paKcsthcsiaj in 
limbs and trunk mav also bo complamed of 

On exammation, the following objective sensory disturb 
ances arc usually found Over the front of the thomt, from 
the level of the second rib to that of the lower costal margin, 
where it forms a cuirass of sensory change, is an area of 
analgesia and sometimes of tactile and thermal anccsthesia or 
hj'po^sthesia also This area maj extend down, the medial 
aspect of the upper limbs to the little and nng fingers The 
region of the perineum may also bo similarly insen-itive, 
especially in those patients m whom alteration in eplunoter 
control IS an earl^ snnptom In respect of deep structures, 
the tendo Aclulhs is almost alwai^ painless on pre&sure, or if 
painful sensibihtj be retained in miv degree, its conduction is 
delajed and the patient cnes out one or more seconds after 
pressure is put upon the tendon The ulnar nerve at the 
elbow may also be relatively insensitive to pressure Over the 
nose and upper bp m those patients with an Argyll Robertson 
pupillary reaction there is commonly an area of analgesia, the 
so called ” tabetic mask ” of Ducheime Exammation of the 
limbs for the sense of position may reveal some impairment 
Passive movement of tbe great toe, the patient having his 
eyes shut, may be possible through an abnormally wide range 
before it is pe’^ceived, and m the heel knee test, earned out 
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under the same conditions, the error of projection of the heel 
may be considerable When this form of sensory loss is 
marked,, there will be some d^ree of ataxy of gait, or if not, 
then some Rombergism will he present That is to saj, wlien 
tho patient is deprived of the use of ^ ision the impairment of 
sense of position leads to some imsteadmess of stance and to 
8wa>mg that docs not occur when vision is employed Rom 
bergism is a sign of defect in the sense of position m the legs 
and will occur in any malady m which there is this form of 
sensory disturbance It must be emphasised however, that 
m tho early stage of progressive tab^ or m arrested cases 
neither Rombergism nor ataxy of stance or gait may be 
present In cervical tabes similar disorders of the upper 
hmbs may bo found 

The Reflexes — ^The afferent limb of the reflex arcs concerned 
m these reactions bemg involved, tho tendon jerks m the legs 
slouly dimimsli in activity and finally disappear Tho first 
to go are the ankle jerks, and their disappearance may precede 
that of tho kneo jerks by a considerable period Iherefore, 
retention of the Imce jerlm does not necessarily exclude the 
presence of recognisable tabes The arm jerks tend to go even 
later than the Imee jerks and may be retained for an indefinite 
time, except m involvement of tho cervical posterior root 
fibres 

The PiipiU — From tho onset of the disease the pupils 
become progressively smaller, and ultimately a high degree 
of myosis obtains Simultaneously they lose their cucular 
outline and become unequal m diameter and the reaction to 
light wanes until it is lost WTuIe this loss of reaction to hght 
IS perhaps the most important feature of the pupillary changes 
m tabes, miosis is, sooner or later, an almost invariable 
accompaniment of this loss and was so regarded by Argyll 
Robertson after whom the phenomenon is named Reaction 
to accommodation is retain^ until the termmal stage of the 
raaladj , when it too maj be lost 

The common spiincfnr defect is hesitancy of mictuntion 
with a tendency to dribblmg mcontinence after a voluntary 
act of micturition Impairment and earl> loss of both sexual 
desire and power is a very common sjanptom at this stage 
of the malady hut is not mvanable The cutaneous reflexes 
(abdommal and cremasteric) are retamed and are usually very 
brisk tliroughout the malady The plantar responses are of 
normal tjpe 

We may sum up the signs and symptoms of early tabes 
dorsahs, or of non progreasive cases of the disease, as follows 
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Lightning pams, objective Bcnsoty disturbances on face, truni., 
and loner limbs diminution or loss of the knee and ankle jerks 
the presence of Eombergism or of ataxy of gait and stance m a 
proportion of patients, but not m all, the presence of a rarving 
degree of abnormahty m the appearance and reaction of” the 
pupils, and some defect m sexual function and m sphincter 
control 

In the more advanced stage of progressive cases, the 
physical signs mentioned above become more evident, though 
the characteristic pams may wane and almost cease except 
as occasional phenomena The loss of sense of position in 
the legs leads to marked ataxy, sometime of a degree which 
completelv takes the patient off his feet and gives him a 
superficial appearance of being partially paralysed Hovever, 
bM teste of muscular power reveal that this is not impaired, 
althot^h co-ordination may be grossly disordered The arms 
may be similarly affected 

Sensory loss tends to mvolve larger areas of the trunk and 
limbs, although the abdominal wall retains sensibHitj m some 
patients for a long period 

AU the tendon reflexes may disappear In the terminal 
stages of tabes the pupils become extremely small and the 
reaction to accommodation is commonly lost, the pupils being 
immobile 

Spbrncter* control tends to become more defective, and 
incontinence of unne maj be a distressing symptom It is 
often accompamed by profound lo*^ of sensation over the 
permeum and m the external gemtals, so that the passage of 
unne and f'cees, and even of a catheter, cannot be felt The 
bladder invanably contains several ounces of residual unne, 
and 13 commonly infected The presence of chrome infection 
from this source is m part responsible for the pallor and 
cachetic appearance of most tabetics of long standmg 

Among the mconstant symptoms of talxs are the 
following — 

Ataxy — ^ilanv cases of tabes run their whole or a great 
part of their course without the development of this disability 
Its ab‘«nce mdicates the mtegnty of those afferent fibra, 
which subserve the sense of position and of movement On 
the other hand, gross ataxy of the lower limbs maj develop 
acutelv, either spontaneously or after confinement of the 
patient to bed from injurj or some intercurrent malady Such 
an acute ataxy may first draw attention to the malad} m 
cases which have previously been free from marked subjective 
symptoms of any kmd hen it is severe m degree, standmg 
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maj be quite impossible o-wing to the complete absence of 
control of movement In less aewre grades the patient stands 
with a wide base, and as he walks keeps his gaze intent upon 
his feet These are raised over high and are stamped down, 
heel first, with undue force The legs are ^dely separated 
and perform many adventitious movements from the combmed 
effects of ataxy and voluntary efforts at correction 

Visceral Crises — Of these the commonest is the gastric 
crisis, which m its complete form consists of an attack of 
acute abdommal pam with vontutmg laatmg for from two or 
three to seven or more days The vomitmg may be severe 
and provoked by food Hypersensitiveness of the skm over 
the epigastrium is a common accompaniment of gastric crises 
and may be present m the subject at other times In some 
instances, vomitmg may occur without pam Tabetic patients 
with gastric crises are frequently subjected to laparotomj on 
an erroneous diagnosis of some acute local lesion when a 
routine examination of the nervous system has not been made 
an occurrence which is rendered the more easy as the patient 
may, spontaneously, make no other complamt than one of pam 
and vomitmg It may be admitted however, that the 
recognition of renal colic or of a ruptured gastnc ulcer may 
be a matter of extreme difficulty m a tabetic, m whom not 
less than m others these conditions may be found 

Less frequent are laryngeal crises, attacks of stridor and 
dyspnoea occurrmg at short mtervals over a period of one or 
more hours Abductor paralysis of the vocal cords may 
follow a laryngeal cnsis as a temporary state or may be a 
permanent condition apart from crises Attacks of tenesmus 
(rectal crises) or of painful imctuntion (vesical crises) are 
also known 

Although the subject may be very distres'^ed durmg the 
period of a crisis a fatal termmation does not occur 

Optic Atrophy — In an appreciable number of tabetics, 
optic atrophy develops and leads to progressive failure of 
nsioQ, £itd genecsilj tc h2isda€ss, xntb tio 
appearance of a primary atrophy of the disc The two ej^es 
are generally affected, but not simultaneouslj It was 
formerlj held that the presence of optic atrophy led to an 
arrest of the tabetic process m the so called “ pro ataxic 
stage,'* but a more correct way of expressmg the ranty of 
advanced tabes m the subjects of optic atrophy is to say that 
in those cases m which the tuo lesions coexist the optic nerve 
bears the brunt of the disease Tabetic optic atrophy is 
invariably accompanied by the Argyll Robertson pupil and 
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generallj by Io-js of both knee and ankle jerks, and b^ the 
cutaneous sensory changes descnbed above 

Trophic Lesions —These may involve tha skm and sub 
cutaneous tissues, or joint and bones The perforating ulcer 
on the ball of the foot is the familiar example of the former 
It usually arises under a pre-existent callosity This 
becomes separated from the deeper tissues, a blister or 
hsemorrhage occurs, the deep tissues become infected, and 
the caUositj sloughs out, leaving a septic nicer which does not 
heal 

It not infrequently happens that the patients m whom tlm 
occurs seek medical advice for this lesion, and not on account 
of any other tabetic symptoms The malady tends to nm a 
peculiarly latent course m those cases where this superficial 
lesion occurs, and is often non progressive The osteo 
arthropathj of Charcot (Qiarcot’a joint) is the other famihar 
trophic lesion The change is generally precipitated bj some 
mjuiy or stram on the jomt A rapid, painless effusion into 
the joint cantj follows and then bonj changes begin These 
may consist of rarefaction, ot of larefaction accompanied by 
irregular new bone formation Destruction of the joint 
surfaces follows The jomt soon becomes abnormall) mobtio 
and a condition of dad jomt ensues when the knee is mvolred 
Other jomts affected ate the ankle hip, wnst, and elbov In 
synngomyeha a similar condition is not uncommon, the upper 
hmb jomts bemg the usual seat of the lesion in this case 
The lumbar spme is sometimes affected Rarefaction of long 
bones may lead to spontaneous &acture As vith perforating 
ulcers, the case may m other respects run a latent non 
progressive course 

Ocular PalsMs and Amyotrophy of the upper limb muscles 
may occur m tabes from associated sj’phiilitic menmgitis 
Ptosis squmt and diplopia espeaally the first named are 
the common cranial nerve palsies The pto'«is together watb 
the myosis gives the patient a charactensticaliv sleepy 
appearance 

Visceral syphilis may also be present m the subject* of tabes 
sjTihihtic aortitis and aortic aneurysm being the commonest 
lesions General paralysis or spmal menmgo ehtis inaA 
also comphcate tabes 

Juve^e tabes m cougmntal aypbihtics is comparatively 
rare, and a hen it occure is associated with optic atrophv 
more frequently than is the tabes of acquired syphilis The 
familiar stigmata of congenitiil svphihs may be ab«ent from 
the subject of juvenile tabes 
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Diagnosis — Although tabes is a common malady, and one 
readily detected bj even tho most rapid routme exammation of 
tlie nonrous system, there are lerr nervous diseases in which 
diagnosis is so often unu arrantablj delayed or so frequently 
missed Among the reasons for Uus is the fact that observers 
expect to find the sum total of physical signs at overv stage of 
the raaladj , and some of these being absent — as thej invariably 
are m tho mitial period of its development — they either fail to 
identify the disease or shrmk from the responsibihty of diagnosis 
upon incomplete evidence Another important factor is the 
extremely variable subjective early symptomatology of tabes 
Thus the patient may seek medical advice for attacks of 
abdominal pain and vomiting, for failure of vision for diplopia 
for pains m the legs for jomt lesions, or for bladder disturbances 
Exclusive attention to the local symptom leads to a neglect to 
examine tho nervous system and to a failure to recognise tlie 
presence of tabes Moreover, it js a common expenence that 
the subject of hghtnmg pams, havuig decided that he has 
rheumatism m his legs, anauers the question as to the presence 
of para by a negative 

Early diagnosis rests upon the presence of lightmng puns 
tho sensoiy changes described above, diminished or absent 
ankle jerks — the kneo jerks bemg possibly normal — pupillary 
abnormahties, loss of pain sense m the tendo AchiUis, and 
loss of testicular sensation A history of sypluhtic infection 
and the presence of any one of the above signs should lead 
to a suspicion of tabes and to an investigation of the blood 
and cerebrogpmal flmd The changes m the latter are dcocnbed 
elsewhere (see p 846} 

Among the other diseases Jrom which tabes has to ho 
differentiated is multiple penpheral neuritis In this malady 
the muscles are usually tender to pressure there are no pupillary 
anomahes no sphincter defects while there is motor weakness 
with wastmg The history also affords important points of 
distinction The presence of signs of lateral column sclerosis, 
*of a familial history, and the age of the subject should render 
the differentiation of Friedreich's ataxy simple Subacute 
combined degeneration of the spmal cord is also a malady m 
which tho tendon jerks may bo lost and the gait ataxic, but 
no error of diagnosis should anso for in this disease the leg 
muscles are commonly tender-to pressure there is muscular 
weakness usually an extensor plantar response, and all tho 
signs and symptoms of pemicions anemia There is no loss 
of sphmeter control in this disease, except possibly m its 
terminal stages 
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Course and Prognosis —The course of the maladr is 
estremelv Tunable from case to case In some, acute ataxj 
brings it first under notice, while in others the subjective 
8 yinptomatolog 7 and the disabihtj remain tnflmg for an 
indefinite number of years until the patient succumbs to 'onie 
other malady Arrest may take place at any stage, and this 
even in ca'^es where both blood and cerebrospmal fluid changes 
would seem to foretell a rapid progress of the malady Terhaps 
approximately 50 per cent of all ca'^es of talx» undergo arrest 
at some penod short of profound di»abihty Nor is an earlv 
onset of acute atan necessarily of bad ultimate prognosis, 
smce with suitable re-education exercises co-ordmation mav 
be restored and remam normal for a period of years It is 
probable that the shorter the interval between syphUitic 
infection and the development of tabes, the more progressive 
and disabhng the latter will be The development of optic 
atrophy almost always means that the subject will become 
blind within five years 

This extreme variability of progress and the frequenci of 
arre&t should lead to considerable caution m aasessmg the value 
of treatment m any given case, and much sangnme opimon m 
favour of this or that remedy is based upon disregard of the 
natural variability of the disease 


TREATMENT OF NEUROSTPHILIS 

The comse of treatment necessary for a given case of 
neurosvphihs cannot always be decided upon thoac general 
grounds which detcrmme the treatment of syphilis elsewhere 
in the bod 3 even though the essential lesion be admittedlv 
the same m eacli case Two special considerations govern the 
position of neurosvphilis m this respect In the first place, 
mercury probably still remauu, the most potent available 
antisvphihtic remedy for sj’philto of the nervous system and 
mav ‘'afeh be administer^ when the use of the salvarsan 
compoimds is unsafe Secondly, from the irreparable nature 
of lesions of the parenchymatous elements of the nervous 
system when they have progres-ed beyond a certain point 
residual sjTnptoms tend to persist long after the causative 
sypbflitic process has finally burnt itself out The presence of 
orgamc ^mptoms does not, therefore, nccesaarilv mean that 
active svphihs is present It may alio be pomt«l out tint 
the Vassermann reaction does not distinguish between a 
reaction of the organism to active svphilia and the results of 
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Buch reaction to a ayphilifcic process long since dead For 
these reasons clinical criteria must often tako precedence over 
serological ones in deciding on the treatment of a given case 
Too exclusive preoccupation mth the latter not i^requentlj 
leads to a course of repeated blood and cerebrospmal fluid 
oxammations and to a rigour of treatment that are unnecessary 
and futile, and serve but to engender m the patient a syphilo 
phobia that is far more iliatressrag a malady than syphilis 
Therefore, bearmg in mmd that there is no certam cure of 
syphilis, treatment must steer a reasonable course between an 
excess that may make the patient’s li/o fetched and the other 
extreme of tummg the patient finally adrift without counsel 
after a single couthe of treatment 

Cerebrospinal Sypbihs — On the development of signs of 
menmgo vascular lesions active antisyplujitic measures are 
indicated Mercury and potassium iodide are the drugs mth 
which treatment is begun, and after a week or two of these 
a course of mjectiona of one of the salvarsan compounds 
may be given In very acute cas^ of cerebral sjphzlis it is 
dcfinitelj dangerous to use the latter until the patient is under 
the influence of niercui^ and iodide, and the neglect of this 
precaution may lead to an intense exacerbation of the syphilitic 
process with serious results 

The method of choice in the administration of mercury 
IS inunction The patient is mstructed to use a drachm of 
mercury omtment, or of oleatc of mercury , daily and to rub it 
m with the palm of his hand for from fifteen to twenty minutes 
The hmb flexures are avoided, and a different place is cho«;en 
daily A sulphur bath once a week and the use of a mouth 
wash contammg aluminium aceto tartrate (2 jier cent solution) 
are desirable A total of from fifty to sixty munctions may bo 
given m this w ay, and if the patient be unable to munct himself, 
a nurse using a rubber ^love may do it for him ’IMien for 
any reason inunction is impracticable, mercurial injections 
(gr 1 of mercury in sterile emulsion) into the muscles should be 
'wt-tWy ‘PtA-tft'stom awlitAt: to vn tbsec. 

times daily Ncosalvarsan may be given m weeUy intravenous 
injections, begmnmg with 0 3 or 0 45 grm and working up, if 
the drug be w ell tolerated, to a sixth do^e of 0 6 grm 

The repetition of this eombmed course of treatment will 
depend upon both chnical and serological criteria, but rcpeti 
tion at least once a year for several years will jirobably bo 
necessary For further details of the treatment of syphiUs 
witli arsenical and bismuth compounds the reader is referred 
top IGl 
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TaTjes Doisalis. — ^AlthougK the ’contrary is Tvidoly believed 
and stated, there is no convincing evidence that antisyphilitic 
remedies exert any influence upon the course of tabes dorsalis. 
In many instances the malady advances ruthlessly despite pro- 
longed and intensive treatment on these lines, while in many 
others it becomes arrested in tho.absence of such treatment. 

But if it be deemed expedient to give remedies of this order, 
mercury and potassium iodide probably are the drugs of choice, 
and in this case the duration and repetition of courses of 
treatment are better dictated by clinical than by serological 
standards. The persistence of lightning pains may be taken 
as an indication of an active tabes. 

Special symptoms which call for treatment are : — 

(ft) Ataxy . — The most striking results aro obtained in very 
many cases by re-educativo exercises. In severe ataxia these 
may he begun in bed, the patient carrjdng out simple graded 
movements on the lines described by Fraepkel. Later, carefully 
graded waflung exercises are given on a floor or strip of canvas 
on which lines or footprints are painted. These exercises 
demand the full attention of the patient,’ and at the beginning 
some skilled instruction. Tho improvement sometimes reaches 
restoration of normal co-ordination, which may be maintained 
for ‘a period of yearn. In this coimection may be mentioned 
the great importance of keeping tabetics on their feet and 
the danger of confining them to bed unless it bo imperative. 
Many a tabetic has entered an institution for treatment, 'and 
after two or three weeks in bed, finds on arising that ho has 
become profoundly ataxic. 

(6) Pain . — The lightning pains may be controlled or 
relieved in most instances by aspirin, phenacetin, tincture of 
gelsemium, and other analgesic drugs. Morphia is strongly 
contraindicated unless its use is imperative as a temporary 
measure. • * 

(c) Gastric Crises . — Tbeeo are often very resistant to 
palliative treatment. Tincture of iodine in 2-mimra doses 
in water, dilute hydrocyanic acid 5 minims in 2 drachms 
of water, or chloretone (tliree or four lO-gr. doses, at six or 
eight hourly intervals) may give relief. Here also morphia 
should be avoided, if possible, on account of the liability to 
addiction. 

(d) Disturbances of Mtclurilitm . — Since there is commonly 
residual urine in all cases presenting these sjTnptoins, infection 
is a complication which arises sooner or later in most cases, 
and may require the usual treatment of cystitis. Urinarj* 
disinfectants and bladder irrigation may bo nccessar}-. The 
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esencc of cjstitis undoubtedi\ aggravates the pains and 
her disabilities of tabes, and much relief maj be obtained 
' careful attention to the condition of the bladder m this 
spect 

The avoidance of alcohol and of excess in food or tobacco 
Important, and if observed maj serve to relieve many of the 
mptoms mentioned abo\o A regular action of both bowel 
id bladder is important The patient should be urged to 
ke exercise within the hraits of fatigue when possible The 
esence of perforating ulcer or of jomt lesions calls for 
e rest of the affected part and m the latter case splinting 
aj bo necessary The niajontj of tabetic patients are 
m and cachectic and their adequate nourishment calls for 
tention ^ 

General Paralysis — It is probable that, like tabes this 
alady is wholly unmfluenced by an 3 form of antisypliihtic 
eatraent, but smee cerebral syphilis may at times closely 
seinble it, thts mode of treatment should be adopted if there 
the least doubt as to diagnosis However, once a diagnosis 
general paralysis is satisfactorily estabhshed it is wisest to 
insider what is so far the most efficacious non specific mode 
’ treatment yet available, namely pyrexial therapy This 
ay be achieved either by infecting the patient with bemgn 
itian molana and allowing him to have up to twelve ngors 
sfore exhibiting qumme, or by placing him in an apparatus 
wlucli he is electncallj heated until a temperature of 104® 
id upwards is reached, and maintained for the requisite 
mod on a number of occasions Both these methods are not 
eo from danger and should be undertaken onij by those 
ailed m their use and under idea! conditiorfj It is not 
lerefore necessary to desenbe cither method in detail hero 
leing that general paralysis when untreated is ahvajs n fatal 
alady the risks involved m these procedures are well justified 
i early cases where no marked physical disabilitj or profound 
Jinentia is pri^ent rollowing recovery from the immediate 

begun 

It IS probable that the treatment acts bj the destruction 
’ spirochietes by the pjrexia Parenchymatous changes m 
le bram cannot, of course, bo remedied bj this means, and the 
ethod IS most valuable in early cases 
Remarkable and long standing remissions' sometimes follow 
alanal infection, but a genuine restoration to normal is rare, 
1(1 usually a mild degree of fatmty characterises the patients 
I treated 
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It IS generally advisable to conduct the treatment m an 
institution where anj exacerbation of mental disorder can be 
dealt with adequately 


EPILEPSY 

Epilepsy is a chrome malady characterised bj the recurrence 
of sudden bnef disturbances of cerebral function, of which the 
essential feature is a partial or complete loss of consciousness 
To this m manj instances may be added convulsive movements 
of var^nng seventy and extent Momentary attacks with 
mimmal or no convidsive phenomena are spoken of as jje/il mal 
or minor epilepsy, and more severe attacks with generabscd 
convulsions as grand mal or major epilepsy 

S!tiology — Nothing is known of the causation of epilepsi 
nor of the essential pathological process in the bram underlying 
the production of the fits The fit has no known morbid 
anatomy, and no constant abnormahty of metabolism or of 
endocrine function has been found m association with it On 
the cerebral process which accompames the fit some hght has 
recently been thrown by the study of the action currents 
{Beider rhythm cortical potentiab) produced bj the ncr\c 
cells of the cerebral cortex B3 the use of electrodes attaclied 
to the scalp and a suitable ampbfier tlle^e potentiab c-in bo 
recorded as a Trave-like record on paper soniewliot in the 
manner that the electro cardiograph records tho electricil 
V irntions in heart muscle The pattern of the w aves is altered 
bj cerebral activity and the rlijtbm is best seen uhen the 
subject sits at ease uith his ej es closed In this wav the nonml 
range of variations in the record have been established It is 
found tliat during the course of an epileptic seiruie and in 
epileptic subjects even when no chnicaUy visible fit is present 
tlie pattern is changed in one of three ways In major fits a 
fast high voltage rhj'thro is seen in minor fits an alternation 
of high slow waves and spike like waves while in the rarer 
ps^ychomotor fits another characteristic wnio pattern is seen 

VTule the study of the electro encephalogram (EEC) 
the record is called may provide confirmatorv or excluding 
evidence of value m doubtful cases of opileps\ it should he 
remembered that the records call for skilled interpretation 
and that wave patterns like tboj>c of epilepsy are to be found 
m some 10 per cent of the population that 1* in main 
persons who are not subject to epdepsa epileptics forming 
but 0 o per cent of the population A diagnosis Of epilcjwi 
cannot be made on the LEG alone in the abacnco of 
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clinical oNidento Even greater reserve should be obscived, at 
prc5>ept, m accepting electro encephnlogiapluo evidence as to 
the presence or localisation of an intracranial now growth 
(see p 7G6) , ^ 

As to the significance of these electro encophalographic 
hndings in the case of epilepsy, we can say no more at present 
than that thej accompany fits TIjat the> stand in n causal 
relation to them is not yet establislied 

Smee fits chnicallj mdistmguishable from those of opdopsv , 
as wo have defined it above, may occur as symptoms m other 
maladies, it has been suggested that epilepsy is not a distinct 
disease but a group of albcd symptom complexes expressive 
of diverse pathological processes to which the term “ the 
epilepsies *’ might more accuratel> bo appbed 

Nevertheless, no malady has a more strikmg and clear cut 
clinical mdividuahty, and even though its causation bo obscure, 
few are better entitled to rank as distinct diseases 

Direct inbentance of the disease, though commonly behoved 
to bo frequent, is m fact exceptional If anything bo inherited 
it 18 no more than a cortical instability that may during life 
issue m fits, either for no discoverable cause, as m idiopathic 
epilepsy, or in the presence of such adventitious factors ns new 
growth, inflammation, degeneration, or injury of the brain 
A neuropathic inheritance is also thought to be common, and 
the occurrence of migrame, alcoholism, insamty, and so on in 
the ascendants is often cited, bnt these are vague considera- 
tions, and there is no conclosiv© evidence of a true inhentanco 
of epilepsy obeying any known laws of inheritance Syphilis 
plays no part in its production The first and second decades 
of life, especially the latter, are those in which it most frequently 
begms Its onset after the third decade is relatively uncommon, 
and fits beginnmg later than this should give rise to the 
suspicion of focal disease In an epileptic subject fits may 
be precipitated by various factors such as anxiotj, fatigue, 
gastro intestinal disturbances, and unhygienic conditions of 
life 

Symptomatology. — In the case of a major fit the course 
of ©vents is relatively constant A momentary subjective 
sensory disturbance (the aura) may warn the subject of the 
impen^ng fit He then falls unconscious, sometimes vath a 
crj The skeletal musculature at once goes mto strong tonic 
spasm, and when this is unequal on the tao sides the eyes 
and then the head deviate to one side Sometimes the trunk 
follows, and occasionally the patient rolls over on to his face, 
and may thus run the risk of suffocation if he bo m bed The 
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arms are corauionK floxed the legs extended In a Minnn 
number of scconda the tome spasm begms to mtcrmit^ tin 
intermi sions rapidly increasing m degree and duration so tha 
the spasm non becomes dome in character % Hio hmhs now 
are the seat of powerful jerking movements Tijc tongue ma^ 
be bitten either m the tome or the dome stage Irath i 
expelled from the mouth with each expirotofa jerk ami i. 
blood stainotl if the tongue or check lias been bitten Gvanos ^ 
• due to respiratory spasm passes off nith the resiimjtion of 
thoracic movement Eaacuation of bladder or rectum ma\ 
occur Folloaiang the spasm the patient relaxes into a state 
of flaccid coma from which after some few mmutes he awakes 
onl^ to fall into a deep sleep m mnn3 instances Farh in tl c 
fit the pupils dilate and remaui dilated and tlieicndon jerks 
are lost until consciousness is restored During this time nlo 
the plantar responses are found to be of the extensor t\pc 
rhe pulse mcrcasos in force and frequency during the penod 
of spasm becoming transicnth feeble ns tl e fit terminates 
Headache and sickness ma} follow the fit 

The Aura or wammg which precedes the fit is present in 
about tiircc fifths of all cases of cpilcps) and oacn when it 
18 not entirely sciKorv in character has a senson component 
The sensorN aura mav consist of a vague axsceml sensation 
commonja locnlL«etl m the epigastrium the so called epigastric 
aura or of umlalcrol or bilateral parcsthosiio refcrnxl to 
the limbs trunk or head or of n 8 j>ccnl sense disturbance 
visual auditory or olfactorv or finally , it ma\ liepsNclical 
in character such as a pa<»sing idea or emotion Molar 
phenomena may accompany sensora aura'* such as the move 
inent of a limb a rotation of the head and eyes jerking or 
starting moaements ITicy arc invariably acn bncf m 
duration and are /oWowwl instanth b\ loss of consnoas 
ness Lmlateral and localKcil aannungs sensorv or sensory 
ami motor combinetl and t-pceial sense waniings (lights 
■jmcll or taste) arc of importance os indicating the focus 
in which the discliaige is Ijcguming an I are partiiularh 
common in the case of fits arising from local Iciions such 
as tumours 

Sometimes warnings occur which are not followed by ft< 
in the subjects of epdepsa 

The nature and sequence of the cona ulsu e j henonicna 
have alrcnda been desenbed Die coma aahich ensues after 
cessation of the eonaulsun niaa be tranniton and rapi IJa 
recoaertxl from or niaa l>o irrlongwl an 1 gradiialla jwasi off 
In status cpileptuus when fits foffnw in raj id stir c^sion 
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convulbion inaj succeed convul^iiou mtliout any mtenenmg 
return of coiiscioiibnebs 

On regaining consciousiie s tbo j atient is unaware of wli-^t 
has happened except from the circumstances m which he mav 
find himself Ihus the subject of cxclusuely nocturnal fits 
may Unow of the occurrence of a fit diirmg the night onlj 
by the fact that he has been incontinent and tliat the bed 
clothes are disordered 

There is frequently an abundant secretion of urme after a 
fit onda tracoof albunimorsttgarmay bepresent Occasionally 
a slight rise of temperature may follow a fit and m the case of 
status epilepticus hyperpjTrexia may develop 

In the case of a minor fit tluf whole attack may consist 
m nothing more than a momentary blunting of consciousness 
which IS spoken of by the patient and his friends as a dizzv 
turn a famt or a sensation Those gazmg at the 
subject uhen this occurs note a transient vacancy of expression 
a httle deviation of the eyes possibly a slight movement of 
the hps or ey elids or of the head A transient flush or pallor 
may pass over the face The patient ceases whatever he Illa^ 
bo doing at the moment of onset stops talking or moving 
or drops something he happens to bo holding m his liand 
The attack passed off he resumes his conversation where he 
left off In more severe minor attacks consciousness may bo 
completely lost for a moment and the patient falls doiin only 
to pick himself up immediately A definite slight convulsive 
movement of the face or of one or both arms may occur 
sittmg at table the patient s head may suddenly drop forwards 
on to the table only to be raised again instantly 

Even m the absence of any trace of convulsion some 
subjects of minor epilepsy pass urme involuntarily m their fits 
Tiie frequency of fits vanes greatly from case to case In 
nimor epilepsy numerous daily attacl^ may occur or on the 
other hand intervals of days or even weeks may separate the 
fits In the case of major fits also almost daily attacks or 
fits separated by periods of months may be the rule In some 
epileptics major attacks occur only during sleep or at some 
otjier special time as just after wakmg m the mormng Tits 
of both types are frequently present in tl o same subject the 
appearance of major attacks being preceded for some years by 
nimoi fits In women the menstrual period is often accompanied 
hy a special mcidence of attacks 

Other phenomena found in association with epilepsy are 
post epileptic automatism post epileptic In'stena and mental 
detenoiation 
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In i>03t-cpilej)tic autonnti-ni tlio subjcot inniiwIuliU 
after the cessation of the attack mo t eoinmonl\ a minor fit 
carries out some coraphcat«l act such as rcmn\mg some 
particular article of clothmpr undre-vsing «*an(lennK from tie 
hou«:e or lK?commg violent In a given subject the form <f 
the automatism tends to be constant and uhen ho finalli 
comes to normal consciousness he is conijilcteU tmawan of 
rvhathospvssed Since such behaviour nia} folloii ainomentan 
and unnoticcil minor fit various eocial and legal complication-! 
mav arise nhen the automatic behaviour assumes certain 
forms 

Again a h\'»feriuil fit or some emotional manifestation mav 
follow a minor or major atficl and give rise to a iliagun^is of 
hjateria m the subject of cpilcpsv In all Bticli cases a eairfnl 
inquiry into the hislorv ami into tlie period immedntclr 
prccedmg the allegc<l hj'stcncal phenomena maj reveal Ibc 
real nature of the situation 

Mental deterioration sometimes develops in tlie siihjctf» 
of repeatcil fits of either tvpe Tins is (he greater when fits 
are numerous and the malady of long standing for csimjV 
in subjects who have been afiected since clnldhood and 
particularlv in the case of minor attacks of great frequcricj 
fn these cirrumstanccs the epileptic child nnv become 
intractable sjntcful untruthful and qimrrcLsome After minv 
\ears of major attacks a slowh progressive dementia mav wt 
in It must bo remembered, however that thc‘-e changes are 
not constant even in severe cases of the di ease 
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idiopathic epilepsj may occur as S 3 anptoms of a variety of 
pathological conditions intracranial tumour, genera] panil_j-sis, 
mfracramal li'cmorrhago and thrombosis, cardiac and renal 
disease 

It 18 especially when fits make their first appearance after 
the age of thirty years that evidence of one or other of these 
conditions should be sought for before a diagnosis of epilepsj 
13 made In all but one of them, such evidence may be foimd, 
but as has been emphasised on p 777, generalised fits may be 
the first mdication of the growth of an mtracranial tumour 
Attacks of transient unconsciousness due to heart block 
(Stokes Adams syndromo, tide p 700) maj sometimes be 
mistaken for epdepsy If the patient be seen in an attack the 
extreme bradycardia aviU settle the diagnosis 

In differentiating an epileptic from an hysterical fit it must 
bo remembered that there is a constant sequence of events 
m the former, but that m the latter everv patient is a law 
unto herself The convulsive movements of epilepsy aie 
dome jerlong movements , those of hystena are complex 
disorderly movements of mfimte variety, which tend to 
increase in force and extravagance if the patient be restrained 
H 3 sterical fits do not occur during sleep m dangerous 
situations, nor except in the presence of an audience TJio 
reflexes, pupillar} , comeat, and tendon are all rctamed during an 
hystencal fit, and tongue biting and incontmence do not occur 

Treatment — ^The maintenance of a high level of general 
health and of a healthy regime of life are essential ftessure 
of uork or, m the case of children, of education, and stress of 
any kmd are imfavourable, and tend to nullify the effects of 
drug treatment 

Slanj epileptics are ravenous eaters, and the taking of a 
plain diet m reasonable quantity at regular times is essential 
In the case of children, good results are claimed for a diet so 
devised as to produce a degree of ketosis , that is one restricted 
m carbohydrates and liberal m fats A daily regular action of 
the bouels is of importance, and of there be difficulty m this 
respect it is best to retoedy it as far os possible by diet rather 
than by the habitual use of aperients These, however may 
be essential An open air life is best when practicable Alcohol 
IS contraindicated 

'The general statement may be made that minor epilepsy is 
more difficult to control than major In casea that respond 
uell to moderate doses of bromide, that are not of long standing 
and in which the fits are relatively infrequent, freetlom from 
fits IS often obtained 
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Whatever drug or combination of drugs be adopted ui in\ 
given case the essential condition of success is continuit\ of 
treatment No drug has an xoftnence for more than a fen- hours 
after administration and the intermittent administration of 
drugs or their omission on the specious plea that thej inijnir 
the intellectual energy of tho patient as soon as freedom from 
fits for a few weeks or months has been achieved arc absolutcU 
unjustifiable The sudden cessation of repeated fits is some 
times folloNsed bj 'i penod of depression which ts apt to be 
attributed to the drug U'?ed When depression can reasonabh 
be ascribed to this cause the proper remedj is not the abandon 
ment of treatment but a change of the dmg Tiio successful 
treatment of anj given case is a matter of trial and error 
and xnanj changes niav be necessan before the best po^sil !e 
results are obtained 

Of the various drugs of value the most useful are the 
bromides of sodium or potassium The do«6 used and the tune 
of administration var^ mth each case In nocturnal epilcpsi 
a single dailj dose of from 10 to 30 gr maj bo gii en at bed 
time In other cases two or three daily doses ma\ ho gnoit 
The addition of liquor arsenicabs (IT^ii lu) to each tioso of 
bromide will lessen the liabihta to bromide eruption Anotl er 
valuable adjuvant is tincture of belladonna (^x) It is well 
borne children and sometimes the dose nia^ bo increaseil 
to n^xv with excellent results Tincture of digitalis (Ulr to 
each dose) has also been used m combination wath bromide 

Borax and potassium borotartrate (gr x to tho dose) have 
also been advocated m cases where bromide is ill tolerated 
but their use has not given verj striking results 

Of recent aears luminal (phenji barbitone) has been exten 
sivelj used It is probably alvraxs wxe to begin a couno of 
treatment with bromide and not to baxe recourse to more 
potent substances unless this proves inadequate or unsuitable 
Luminal raaj usefully be combmed with moderate doses of 
bromide and belladonna In tbis way smaller dose» of cacli 
raaj bo used than would otherwise bo possible Lot more 
than half a gram of lummal should be gixen m a smgle dose 
until the patient s tolerance is ascertainetl Tho common signs 
of Intolerance are dizziness drowsiness and the oppe<aranoe*of 
enthematoiis rashes I’eecntlj a substance knomi as siduim 
cliplicrul hxdantoinatc (Epamitm ^olnntoiii) has Icon intro 
duced and in some ca«cs it has jiroxed more cfTectuc than tl e 
remedies alreadx axailable llie dose is I I gr tbreo c r f ur 
tinies dailj for an adult and lialf that tlose for a ol ild V 1 ea 
used to rtplac-e phcnjl barbitone the changeover «l oiild be 
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inulo vffuxlly o\cr a, peiiod of two Mccks No fm il judgment 
IS \ot possible as to tlto jisefulness of Ep inutm nnd \t jircseut 
it IS best used in those cases whioK have not responded satis 
factonl'v to better known remedies In a few paticnW toxio 
symptoms follow its admimstration lliese include nausea 
tremor dizziness and even diplopia while m se\ero cases of 
mtoleianco a purpuric dermatitis ma^ ensue 

^Vlien fits are laiown to occiir at certam special penods as 
before menstruation the use of an aperient and an increase of 
the dose of drug used may fend off attacks 

Diirmg the course of a major fit the handle of a spoon or 
tooth brush mtroduced between the teeth maj pievent tongue 
bitmg Iho patient is best kept flat on ins back with collar 
loosened To arrest the course of status epilepticus hjoscine 
hjdrohromide (gr uu to jJ ) or morphine (gr J to ma> be 
given hypodernucally or paraldehade ( 5 iv) per rectum 

In an ordinary 00*50 of epdepsj it ts neio ^afe to dis 
CQufime the use of drurjs unttl ttere Jat been no fit for thee 
years although after the second >car the dosage maj ho pio 
grcssivelj diminished It is sometimes taught that epilepsy 
LS largely if not wbollj a ps^chogemc disturbance most 
rational!} and effectivel} treated b} psychological means 
This view IS speculative and unsound and w liilo psj chotherapj 
nnj be of value in remedying any maladaptation to his environ 
ment which the patient may show it can never bo more than 
an adjuaant to continuous drug medication 
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Pyknolepsy — Tins name has been given to a condition 
occurring in children between the ages of four and twelve in 
which slight attacks indistmguish vble from those of minor 
epilepsy occur with extreme frequency (up to CO daily) No 
mental deterioration ensues and the attaclvs cease spontaneously 
and finally at about the age of puberty A confident diagnosis 
of pyknolepsy cannot be made until tins natural cure has 
occurred an mdication of the uncertain basis upon which 
tins supposed clinical entity rests It does not respond to any 
treatment 

Narcolepsy — A rare condition in which the patient is 
I eriodically overcome by an irreststiblc desire for sleep He 
tan be aroused but if left undisturbed may slumber for as 
long as half an hour awaking to normal* consciousness Such 
accesses of somnolence may occur several times daily 
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Associated Tilth these is a pUenomenon of another order 
MTienever the patient feels the impulse eitlier to laughter or 
to anger, a sudden weakhe*;* overcomes lum and ho smks 
helpless to the ground, retammg full consciousnc^ and recover 
ing m a few seconds Tliu? is known as cataplexa 

The causation of the condition is unknown, and the patient 
13 othenvTse health} 

A few cases of narcolepsy are found to respond faT ourablv 
to cphednne sulphate in | gr doses twice or tfiricc dail>, hut 
reall} remarkable results have been obtamed by the ndramia 
tration of benzednne sulphate (bcnzylmethalcarbinaraino eul 
pbate) in doses of from 10 to 30 mg twice daily, prcfcnblv 
on nsmg and at midday The larger dose should be used with 
caution 83 ’mptoms of overdoaage being cxcitabibtj, dilated 
pupils and inabihty to relax 


JHGRAINE (PAROXYSJIAL HEADACHE) 

A paroxysmal nervous disturbance of width the most 
constant feature is headache Tins may be the sole feature 
but in the full} developed attack visuol and other «cnaor} 
phenomena ma} be present, and also nausea with or without 
vomiting Tills association of gastric symptoms leads to the 
names sick headache and * bilious headache’ b} wbicli 
the affection is widel} known 

iEtiology —The affection commonl} begins m childhood or 
adolescence and the subject remains hablc to attacks until 
past middle age Females are more frcquentl} affected than 
males Direct inheritance can be tracwl in most cases nnd 
cTidence of a neuropathic bcrcdit} is not uncommon Of 
predisposmg factors errorB of refraction are rcganlcd h} «ome 
as of pnmar} importance but the} are not constantl} present 
and when present their correction does not m\anabl} give 
rebel Other factors of this onlcr arc fatigue, worry, and 
gastro mtestinal disturbances 

Symptomatology — On tlic da} j»rcccdmg an attack the 
patient ma} suffer from a vague malaise which warns him to 
exjiect it VTicn, as is frcquentl} the case, the attack consists 
of headaclie alone, the subject awakes in the morning with 
imdatcral lieadache, commonl} teinjioral This waxes in 
inteiisitT and becomes severe bemg aggra\atal b} movement 
strong he,ht and noi«c It is least intense m the recumbent 
l>osturc It 13 boring and throbbing ui clmratter and wst 
become bilateral when at its inaxiiaum llicrc is ‘'ildom un} 
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superficial tenderness but eye mo\ements e-ipociallj^ lateral 
deviation or pressure on the globes inaj be slightly painful 
Nausea frequently follows the onset Of the headache If the 
subject IS able to keep completely at rest the headache maa 
pass off m an hour or two but otherwi'ie it usuallj persists 
all daj 

In a fully developed attack other and more striking 
symptoms are added to these and the characteristic sequence 
of events is as follows Tlie patient is suddenly conscious of 
a bright illuminated and shirumenng spot on one side of tl e 
field of vision This tends to enlarge and to open out mto a 
curved zigzag figure the so called fortification spectrum 
This figure flickers before him and may be accompanied bv 
a blotting out of part of the field of vision wluch sometimes 
amounts to a hemianopia Occasionally the visual defect 
exists without the figure Accompanymg these phenomena a 
tingling sensation appears in one hand and passes up the arm 
sometimes appearing m the lips and tongue In some cases 
a transient disturbance of speech of true aphasio character 
may occur This group of symptoms endures for from ten 
to twenty minutes then ceases and is at once replaced by 
unilateral headache of the type ahead} described by nausea 
and frequently by vomiting The vomiting may herald the 
end of the attack which may be folloTved by a copious secretion 
of urme 

Sometimes the seiisoiy phenomena of migraine occur 
without bemg followed by headache 

The paroxy’sms occur at varymg mtervals from once or 
twice a week m severe cases to attacks every few months 

Diagnosis — The defimte paroxysmal course the sbnsory 
accompaminents the unilateral character of the headache 
and the absence of objective signs of disease serve to differ 
entiate migrame from other forms of headache 

In those cases with marked sensory symptoms a diagnosis 
of mmor epilepsy IS sometimes mode In mmor epilepsy with 
visual and other forms of sensory aura the duration of the 
aura is momentary lasting a few seconds In migrame the 
sensory symptoms last for as long as twenty mmutes and arc 
immeiately followed by the characteristic headache and 
nausea In epilepsy also a definite fortification sjiectruni is 
not present 

Treatment — The avoidance of piecipitatmg factors must bo 
attempted Jie these fatigue dietary mdiscretion or am local 
disturbance of health Any error of refraction that ma\ be 
present should be correctetl Drug treatment consists in tin 
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continued ndmmistration of drugs to prevent the occurrence 
of attaclLS and the relief of the attack when jt has appeared 
For the former purpose* the continuous use of bromide with 
nitro glycerine is generall3 of definite value, and the follcming 
proscription has the sanction of long and successful use ^odn 
bromid , gr x , hq tnnitnn, IHi hq stij ch , , acid 

hjdrobroin diL , tr gelsem , {aquam , ad td^ 
Ergotamme tartrate may avert an impendmg or cut ^ort a 
developmg attack It maj be given hvpodenmcall^ {0 5 c c 
of a 0 5 per cent solution) or by mouth {gr to ='V) Lununal 
in small (gr to ^ 1 1 d ) doses has also been recommended 
When the attack has developed rest in the dark, and the 
admimstration of such a ponder as the foHomng ma^ bo of 
use aspinn gr v , phenacetin, gr v , caffeine, gr i Occa 
sionally alcohol or even food mav have a beneficial effect in 
cutting an attack abort 
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Lesions of the cramal nerves or of their immediate central 
connections occur in association with various more extensile 
diseases of the nervous system In this chapter we shall deal 
bnefij mth the signs of involvement of the different cranial 
neives and also with certain sjTnptom complexes whoUv or m 
laige degree expressed by disorde^ function of the'e nerves 

The OLEAcronY Nebve 

ThSs nerve subserves the sense of smeD which mcludes the 
appreciation of both odours and flavouTB The true gustatory 
apparatus deals onl^ with sensations of sweetness sourness 
and bitterness which make up but a part of the full range of 
what IS commonly regarded as “ taste ” It is frequently bv 
his diminished appreciation of the savour of his food that the 
subject of anosmia becomes aware of his disahihta Lesions 
oi t'ne cerebral o’dactory centres m Vne temporo spbcnoitia’i 
do not produce anosmia, but subjective sensations of “melf 
may be a feature of ffack^nian fits ansmg here 

Bilateral anosmia may arise from local disease m the nose 
and its presence, therefore, has not necessarilj an\ vihie in 
neurological diagnosis Both bilateral and unilateral anosmia 
maj result from the pressure of frontal lobe tumours upon the 
olfactorj bulbs, while anosmia is a common, and sometimes 
the onl^ penn'inent objective sign of fracture of the bast of 
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VISUAL PATHWAY 



Ijo 20— VISUAL DISTURBANCES FROM LESIONS OF THE VISUAL 
PATIIRAY 


Tlie diagram rcpresenta the brain viewed 
of tho visuri pathwify from the right homonymous halves of the tw o retina IhroUoh 
the pnmary visual centres (fctemal gen.culato body and polvinar 
through tho optic raibation to the calcanno region of tbo occipiUl lobo of tho left 
cerebral hemisphere 

The abres concerned in the papillary reflesea leave tho visual pathway at tho 
primary visual centres and pass thence to the raid brain 

At tho Bide of the diagram are represented the ^turbanccs of tho visual fields 
rueultmg from leaiomat vanous points on tho visual pathway 

A A lesion of the right optic nerve, which results in complete bhndnesa of the 
right eye with immobility of the pupiL 

B A lesion ot the .ntenor Wor rf the chusme, J’XS'rf tolh 

pilmtaty tumoni, resnlf in bhndnej, rf the ' 'S'Ti.S from 

ranal fieiiJs (bitempoml hemiuiopin) lenm compttesion ol the fibres Irom 
the nasal halves of the two rctin* 

C A lesion of the optie 

bght reaction when the blind halves of the retrn® are lUoaunated 

D A lesion of the optic mdislion. or of the ™«*' “f * * '.“g 

homonymous liemlanopis lot tho pupiflnry bght resction is presetvo.i. 
Since the reflex pathway is not involved. 
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tlie skull, an mjurj m nluch the olfactory filaments maj be 
torn from the bulb 

The Optic Nerve 

Anatomy. — ^After leivmg the orbit the optic nerve meets 
its fellow at the optio chiasma, where a partial decussation 
takes place The fibres from the nasal halves of the retm-o 
decussate, but those from tlie temporal halves enter the optic 
tract of the same side uncrossed The optic tracts pass back 
u ards from the optic chiasma round the mid brain and each 
contaihs fibres from the temporal half of the homolateral 
retina and from the nasal half of the other retma Owmg to 
this semi decussation lesions of the chiaama abolish the functions 
of the nasal half of each retma and thus produce bitemporal 
hemianopia Iicsions of one optic tract, on tho other hand, 
produce homonymous hemianopia blmdness of tho nasal field 
on the side of the lesion and of the temporal field on the opposite 
side Each optic tract passes backwards and, bendmg round the 
lateral aspect of the nud brara, reaches the lateral gemculate 
bodj where the majority of its fibres end The optic radiatiena 
arise m the gemcniate body, whicli is the primary optic centre, 
and pass to the visual cortex Other fibres in the optic tracts 
pass to the superior quadngemmal bodies These fibres are 
not visual m function, but are concerned in reflex pupillary 
reactions to bght and to accommodation Owing to the 
involvement of these fibres m optic tract and nerve lesions 
the visual disturbance may be associated with alteration of the 
pupillary reactions Thus bhndness due to a complete le«iou 
of the optic nerve is associated with a large immobile pupil, 
ubile m optic tract lesions the lUumination of the bimd field 
of the retma does not provoke a hght reaction (lYermcke’s 
hemianopic pupil reaction) 

It is mterestmg to note here that hemianopia or blmdncss, 
associated with lesions of one or both visual regions of the 
cortex respectively, is not accompamed by loss of pupiUarj 
hght reaction, a pomt of some importance in the localising 
diagnosis df lesions of the visual qrstem (tnde Fig 20) 

ilany affections of the optic nerve within the eye do not 
come m question here, such as neuroretmitis or papillcedema 
from raised mtracramal tension 

The optic nerve may be damaged m fractures of the middle 
fossa of the skull which extend to the optic foramen Sudden 
and complete bhndness and subsequent primary optic atrophv 
result from such an mjuiy TMmours m or above the sella 
turcica may compre^ the nerve or chiasma, and produce tho 
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visual disturbances descril>ed in the chapter on “ Intracranial 
Tumours.” The visible result of this compression is primarj' 
optic atrophy. Tumoure of tho temporo-sphenoidal lobe may 
press mesially upon the optic tract and produce the visual and 
-pupillary symptoms described above. 

Symptoms. — ^Tho clinical manifestations of lesions of the 
optic nerve are (1) impairment or loss of vision over part or all 
of the visual field ; (2) impairment or abolition of the pupillary 
light reaction ; (3) visible changes in the appearance of tho 
optic disc. 

Retrobulbar Neuritis. — Localised lesions of the optic -nerve 
may arise from a variety of causes. The pathological process 
tends to arise and bo most severe in the deep central part of the 
nerve, witli the result that the characteristic visual disturbance 
is a central scotoma in the field of vision. There is also 
impaired mobility of the pupil on illumination. If the lesion 
be close behind the eye there may be some su^elling of the disc 
amounting sometimes to a definite papillcedema. In other 
cases, no abnormality is seen in the disc during the acute stage 
of tho lesion, but at a varying period of weeks subsequently 
pallor of the disc appears and a varying degree of primary 
optic atrophy. The various causes of retrobulbar neuritis 
are (a) iozic: excessive consumption of tobacco produces a 
recoverable retrobulbar neuritis manifested by a central scotoma. 
In diabetes progressive retrobulbar neuritis may develop witli 
blindness and optic atrophy. Methyl alcohol may lead to a 
rapidly developing neuritis with blindness and optic atrophy. 
(6) Local septic processes in the sphenoidal sinuses and ethmoidal 
cells may rarely produce a retrobulbar neuritis. The frequency 
of this complication is probably greatly exaggerated, owing to 
the loose way in which the presence of such suppuration or 
sepsis is assumed to be present in cases of retrobulbar neuritis 
■ in othenvise healthy persons, (c) Disseminated sclerosis is the 
commonest cause of retrobulbar neuritis in otherwise healthy 
yoimg adults, w’omen particularly. The symptoms have been 
described iri tho chapter dealing, with this disease (vide p. 824). 
(See also Neuromyehtis Optica, p. 820.) 

Tue' Oculomotor Nerves: Third, Fourth, akd Sixth 

The cells of origin of these nerves lie in the grey matter 
close to tho middle line in series from before backwards, tho 
third and fourth nerve nuclei in the mid-brain, and the sixth 
in the pons. The fibres of the third and sixth pass ventralJy to 
emerge on the under surface of the brain stem at the anterior 



8S0 DISEASES OF THE NERVOUS SYSTEM 

and posterior ends oi tlie pons respectivelj , while tho«o of 
the fourth pasig doreallj, decussate and emerge on the dorsal 
asjiect of the brain stem postenor to the posterior corpus 
quadngeminum 

The third nerve supplies (1) the mtemal (medial) supenor, 
and infenor recti, the infenor oblique and levator pnlpebra? 
supenons , and (2) the eihary muscle and the sphmeter piipiUe 
The fourth nerve supplies the supenor oblique muscle '‘Tlio 
sixth nerve supphes the external (lateral) rectus muscle 

General Symptoms oi Ocular Paralysis —Loss of poa er m 
ocular muscles produces limitation of movement of the ejes 
non correspondence of the visual axes (i e , squmt), diplopia, 
secondary deviation of the sound eye, and erroneous projection 
The limitation of movement is m the direction of the ueak or 
paralysed muscle and as a consequence ocular movements 
employmg a paralj-sed muscle result m squmt This squmt is 
due not onlv to failuie of the affected eje to make a normal 
excursion but also to a secondary deviation of the soimd eje 
that IS, an excessive movement of the sound e^e m the desuvd 
direction the result of the extreme effort made to swing the 
weak eye to the required position A further result of the 
secondary deviation of the sound e^e is erroneous projection 
of the visual unage This ansea as foUous The increased 
efforts at innervation of the weak ej© corresponds to a greater 
degree of movement than is actually takmg place, and the 
imago tends to be projected m space to the pomt at which the 
degree of effort made corresponds when ocular movement is 
normal Thus the image is projected in the direotiou m which 
the eje is unable to move, and farther m that direction than 
the object actually is Erroneous projection is altvavs most 
pronoimced when the affected eje alone is beuig used and is 
not present when onlj the normal eye is muse The diplopia or 
double vision results from the non parallelism of the optic axes 
' Lesions of the Third Nerve produce w hen complete lo^is of 
all ocular movement except outward movement (winch is 
xntactl and shgjit downward and mward movement Diplopia 
13 pre'jcnt m all movements mvolvmg the paraivsed muscles 
There is complete ptosis with an associated compensitorj over 
action of frontalis and elevation of the eyebrow, and dilatation 
with immobilitj of the pupil and cihnrv paralysis with loss 
of accommodation Partial lesions are common, and m those 
circumstances the various extrinsic muscles are verj unequally 
affected and the mtnn«ic muscles luaj escape or nco versa 

Lesions ol the Fourth Nerve arc rare, apart from as^ociited 
lesions of the third or sixth, but when isolated produce diplopt i 
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in all directions when the gaze is diredted below the hoiizontal 
The patient inclines the head downwards and towards the 
sound side There is a very slight convergent squint 

Lesions ol the Sixth Nerve produce loss of outward move 
ment with convergent squint and diplopia Tlic two images 
are parallel and uncrossed 

Abnormalities o! Pupillary Action —The size and reactions 
of the pupil depend on the action the circular muscle fibres 
(sphmeter pupiUai) winch are innervated by the third nerve, 
and of tho radiatmg fibres which are innervated by tlie sym 
pathetic The iris has three actions (a) reflex contraction of 
the sphincter to hght , (6) reflex contractron of the dilator 
fibres on cutaneous stimulation , and (c) contraction of the 
sphmeter, m association with contraction of the ciharj muscle, 
on accommodation 

The anomalies of pupillary reaction which maj occur are 
(1 ) paralysis of accommodation the pupil does not contract on 
accommodation , as a result near vision is blurred (2) Loss 
of the hght reflex smeo both eyes react to illiimmation of one, 
each eye must be tested separately m a strong diffuse light 
In third nerve lesions with associated^sympathetio paralysis 
tho pupil IS of moderate size and completely immobile In 
isolated sympathetic paralysis the pupil is small, there is 
onophthalmos (from paralysis of orbital muscle) and narrowing 
of the palpebral fissure from paralysis of the smooth muscles 
fibres in levator palpebr® supenons 

Loss of the hght reflex may occur as an isolated phenomenon, 
but IS usually associated with ipy osis, irregularity, and mequahty 
of tlie pupils 

Tome Pupil — A rare condition has been described by tlus 
name One or both eyes may be affected The pupil is of 
normal size, or larger than its fellow when this is not affected 
It does not respond to hglit, and its response on convergence 
is very slow Tho patient is commonly a healthy young woman, 
but sometimes this phenomenon is accompanied by a complete 
absence of tendon jerks \Vhether it occurs alone or avith this 
loss of reflexes, the condition is not syphihtic in origin and is 
not related to tabes dorsalis Occasionally, when the pupil 
affection is unilateral the patient may complain of some blurring 
of near vision Otherwise the condition is symptomless and of 
no practical significance, but it is important not to confuse it 
with tabes dorsalis j 

Compound and Nuclear Ocular Paralyses — Loss* of con- 
\ergcnce and of accommodation, wlien lateral eye movement 
13 mtact, IS a rare result of a nuclear lesion Loss of vertical 
S6 
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movement paralysis of the levators is a common sequel of 
mid bram lesions involving the supranuclear mechanisms for 
ocular movement Loss of conjo^te deviation of the ejes is 
a transient result of cerebral lesions, andjnaj also occur in 
pontine lesions 

ffitiology of Ocular Paralyses — Ocular paralyses may bo 
due to peripheral lesions of the oculomotor nerves m the 
orbit or m their intracranial course, or to central lesions 
involvmg the nerve fibres', the nuclei, or the supranuclear 
CO ordmatmg centres m the mid bram and pons 

Peripheral Lesions maj be due to mjury, that is to iractures 
involving the walls of the orbit or fbe middle fossa of the skull 
or sometimes to blows without fracture The lesion is usuall} 
unilateral and may affect one or more of the nerves A form of 
neuritis of the oculomotor nerv<^ allied to the familiar Bell s 
palsy occasionally occurs It may be associated with fifth 
nerve mvolvement It is acute m onset, accompamed 
severe pam m the face and in the e^e itself, and mth pamlv«is 
of one or more ocular muscles Periostitis of the bones entering 
into the sphenoidal (superior orbital) fissure has been suggested 
as the cause of the condition Withm the skuU a memngitic 
process is usually m question, and syphilis is by far the com 
monest cause of paral^ sis of oculomotor nerves m this situation 
Other lesions are tumours of the ba'se of the skull, cluasiual 
• tdmoura carotid aneurj’sm (perhaps the commonest cau’e of 
isolated and umlateral thud nerve palsy), caiernous sinus 
thrombosis and subarachnoid hsemorrhage Occasionally 
isolated sixth nerve paralysis oepurs in elderly subjects for no 
discoverable reason but may possibly be due to pressure on 
the nerve of a distorted atheromatous carotid arteiy In 
association with acute mastoid disease in children the dei elop 
ment of severe neuralgic pain m the side of the head and face 
may be followed by a sixth nerve paraly'sis with squint and 
diplopia This is known as Grademgo’s symlromc and has 
already been referred to (p 818) It w thought to be due to i 
localised meningitis at the tip of tlie petrous bone where fifth 
and sixth nerves he in dose proximity Recoveiy is the rufe 
though surgical treatment of the mastoid disease may first be 
required 

Central Lesions arise in a vanety of conditions, mcluding 
dissemmated sclerosis, lethargic encephahtis, focal lesions of 
, whatever nature m pons or nud bram, diphtheria (accommoda 
tion pardlysis), and m the so-called ophthalmoplegic migraine 
With lesions m this situation the paralyses may be nuclear or 
supranuclear m character Ocular paralyses of both jicnphcral 
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and central types may be seen in tabes dorsalis while pupillary 
abnormahties (Argj 11 Robertson pupil) mjosis irreguiantj 
and mequahU maj occur in all forms of neuiosyphilia 

In rare instances a chronic nuclear ophthalmoplegia is 
associated with chrome bulbar palsj, or progressive muscular 
atrophy 

The Tbigeminai. Nerve 

Anatomy — ^This is the largest of the cranial nerves It 
lias motor and sensory roots and on the latter is the Gasserian 
(trigeminal) ganglion The large? sensorj division supplies 
sensory fibres to the antenor part of the scalp eyes nose 
mouth and parts of the ear and tongue as well as the dura 
mater The motor portion supphes the masticatorj muscles 
The cells of ongm of the motor root he beneath the floor of 
the fourth ventricle in the upper part of the pons The larger 
sensory portion sends its fibres mto a long column of cells 
which extends caudally as far as the third cervical segment of 
the cord and lies at the tip of the postenor horn m the substantia 
gelatmosa Eolandi and m the medulla lies m the lateral portion 
It also extends forward into the pons close to the motor nucleus 
The motor and sensory roots leave tlie pons on its antero 
lateral surface side b} side m a sheath of dura mater known 
as the cavum Sleckelii (cavum tngemmale) on the tip of the 
petrous portion of the temporal bone Here the sensorj root 
enters the Gasserian ganglion from which emerge the three 
sensory divisions of the nerve the ophthalmic which enters 
the orbit the maxillary w Inch leaves the skull b} the foramen 
rotuudum and the mandibular or third division wluch leaves 
the skull by the foramen ovale The ophthalmic division 
supplies sensory fibres to the e^c lacrimal gland the inenmges 
and the skm of the anterior part of the scalp and of the face 
above the eye The maxillarj divig^on supplies the skm of 
the face from the upper hj) to the lower eyehd inclusive and 
laterally as far as the pinna the upper jaw and teeth “^nd the 
lower pait of the nasal cavity 

The mandibular division supplies the side of the face the 
pinna and external auditory meatus the greater part of the 
tongue the mucous membrane of the mouth lower teeth 
gums and Eustachian (pharyngot^ mpanic) tube Tlie motor 
root supplies the masseter temjioral pterygoid mylohyoid 
digastric (antenor bellj) tensor palati and tensor tjonpani 
muscles 

Symptomatology — Lesions of the fifth nerve produce 
sensory loss within the distnbution of the nerve and 
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pancsthesire. In slowly progressive lesions the earliest mani- 
festation of sensory change is diminution or loss of the 
comeal reflex. Severe pain, like that of trigeminal neuralgia, 
does not accompanj* gross lesions of tlie nerve. -Wasting aiul 
weakness of the muscles named above accompany involrc- 
ment of the motor root of the ner^’o. In unilateral lesions 
the jaw deviates to the side of tho lesion, pushed over by the 
unantagonised external (lateral) pterygoid muscles of tlie 
opposite side. Wasting of temporal and masseter muscles is 
visible, and on clenching the jaw weakness or paral^’sis of 
these muscles can be felt on palpation. 

etiology.— Herpes zoster of tho Gasserian (trigeminal) 
ganglion may produce a herpetic eniption with intense pain 
over the ophthalmic division. Sensorj' loss of the cornea leads 
to intractable ulceration. In its intracranial course the nerve 
may be involved in any of the processes mentioned in con- 
nection with the oculomotor nerves. Li tabes dorsalis an area 
of analgesia -over tho nose and adjacent 8kin"is common, 
wliile in sjTUigorayclia tfie tcrritoiy of the fifth ner\'e may f>e 
affected when tho spinal root of tho nen'o is involved in tho 
lesion. 


I'nioEirnfAL Neoraloia (Tio Douloureux) 

Trigeminal neuralgia is a malady of unknown origin and 
-with no discoverable lesion, of which tho expression is tho 
occurrence of paroxj’sms of intense pain in the distribution of 
one or more divisions of the fifth nerve. It is not comparable 
with any other variety of neuralgia in that, although it may 
endure for many years, no structural lesion of tho fifth nerve 
ever develops and no objective clinical signs of impaired 
function in the nerve appear. 

SItiology. — It is jjrcijpinently a malady of elderly persons, 
although it occurs c.xceptionaUy in young adults and sometimes 
in middle-aged persons. The two sexes arc equally aflccted. 
Notliing is of any caus.!) faetore. Since it may develop 

in jKjrsons who have been compfotefy edenfufous for a number 
of years, septic conditions in the mouth or tooth sockets cannot 
stand in any e.ssential relation to it. In tho subjects of the 
malad 3 ' it is prone to appf.'ir especially' in cold, damp ivcallicr, 
and in tho presence of dobilitatiiig factors. 

Symptomatology. — The symptoms tend to increase'steadily 
in severity over a number of years. At first the periods iliirmg 
which jwroxysms occur are comiMrativcIy short, amounting 
to one or tno weeka, and are separated by intcr^'aU of many 
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montlis Later, these periods increase in length and frequencj , 
and nltimatel^ the subject may never bo vholl)^ free from pain 
Suhilarly, both the distribution and seventy of the pain tend 
to increase mtli the passage of jeare Occasionally, however, 
the malady disappears after a few periods of paroxysms 
/ Of tho three dio^ions of the ner\e, the second and third 
are most frequently affected It is rare for pam to occur m 
the distribution of the first division unless it is also present 
in the other two divisions, but neuralgia confined to either of 
the two latter maj occur Not onij maj pam spread over 
face and scalp, but it may extend dmvn the side of the neck 
to the region of the shoulder and be present m the gums, 
tongue, the fauces, and ear 

The pam may be of terrible mtensity, and is described as 
bemg bke “ red hot needles ” “ hghtnmg stabs shoots of 
pam " and many other deScnptive terms are used which 
mdiciie both the aeamlgio character of the paut and itsserenty 
Each paroxysm begins acutely, and consists of a rapid series 
of pams which wax to a maximum and rapidly vane- It 
may last for from ten to sixt} seconds and m severe cases 
IS accompamed bj free lacnmation and sahvation and by 
reflex twitohmgs of the face MTien the paroxysms are of 
great frequency a residual aching pam may bridge the mtervals 
between them, so that the patient is never free from pam 
Although durmg the period in wluch they arc occurring 
paroxysms may come ort spontancou*'l5 yet they are provoked 
by any movement of the face such as spealung cliewiug, or 
expressional movements Further, touchmg the face or 
currents of cold air jilaying upon it, maj start a paroxj'Siu 
Such patients often are compelled to ahstam from shavmg or 
from vashmg the face or teeth on Iho affected side for many 
days, and thej remain motionless and in terror of pam for 
hours at a time 

Pressure over the branches of the nerve at their pomts of 
exit from the bone will provoke a paroxysm 

Unilateral furring of Uie tongue is common when the third 
division of the nerve is the seat of pam 

No objective physical signs of a lesion of the nerve are to 
^ he foimd The comeal reflex is mtact cutaneous sensibility is 
normal, and the motor divi^cai of tiio nerve is unaffected 
Naturally, depression and debihty attend the frequent and 
persistent occurrence of paroxysms of neuralgia (see also 
Glossopharyngeal Neuralgia p 895) 

Diagnosis — The appearance of the patient during a 
paroxysm, the history of the ilhie-^s and the ab'^enco of 
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objective physical sjgiis rcpder diagnosis eas^ Gross Jesions 
of the fifth nerve, such as compression bj a gummatous 
meningitis or bj a tumour, produce objective signs of impaired 
aclivitj loss of th(f comeal reflex, sensory loss, neuroparalj tic 
keratitis, and also associated signs of involvement of neighbour- 
ing nervous structures Thej do not produce pain of any sever 
it^, or in any way resembling that of trigeminal ncural^a 

Treatment. — When a case of the malady comes under 
observation early m its course, it is important to remember 
that tlie penods during vvhicli parox}'8ms maj he expected to 
continue is short and maj be followed bj a long mUrval 
exceeding a jear of complete freedom from pain Ihis should 
jirevent us from taking steps of a more radical nature than the 
circumstances demand In short, nianv cases of trigeminal 
neuralgia can bo adequatclj treated over a period of several 
jears bj simple dmg medication, and do not require anj form 
of surgical procedorc, be it alcohol injection into the nerve or 
actual removal o! the Gassenan ganglion and its roots 

Tho drugs most valuable for the purpose are tincture of 
gclsemium the bromides, acct^I sahc^hc acid, and allied sub 
stances A useful combination in cases of some soventv u> 
tincture of gelsommm, H^x , luminal sodium gr { , sodium 
bromide gr xv , liquor atscmcahs, n\^ui II this or some 
similar combination docs not givo absolute freedom from ]win 
it so reduces its mtensitj as to allow, of the proper nutrition 
and rest of the subject, both of which are essential elements 
in treatment 

The removal of teeth is usually resorted to, but does not 
raatenallj rehevc the froquenev or the mtensitj of the 
paroxysms This question must be considered wholly front 
Ui6 dental point of view, and it is rarelv justifiable to remove 
teeth fdr no other reason than the relief of paui In long 
standing and severe cases drugs maj give no rehef, and 
recourse must then be had to alcohol uijcction into one or 
more divisions of tho nervo Tins is a skUlcd procedure, and 
in inoxpcneiiced hands maj produce senous and imtownrd 
effects owmg to misdirection of the injecting needle and fliud 
The method consists in the introduction of a long needle into 
tho region of tho foramen ovale and the injection of 60 jicr . 
cent alcohol (10 to 50 mmims) mto the gongUon or the second 
and third divisions of the nerve A successful injection pv«>s 
complete rchef for a period up to two or more vears Unal 
and absolute relief is given bj ablation of the Gassenan ganchoTii 
but permanent anaisthoaia of cornea and face on tho affecteil 
Bide results 
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V. Facial Hemiatbofiiy — ^Tliis is a rare malady characterised 
by progressive atrophy o£ skin, subcutaneous tissues, muscle 
and bone within the eensoiy territory of tlie tngeimnal nerve 
There is neither paralysis nor sensory loss m the affected 
tissues Its causation and the pathological process responsible 
for the condition are both unknown It is more common in 
females than in males, and develops gradually m early adult 
life 

Tlie tissue atrophy may extend to the whole area innervated 
by the tngenunal nerve, or be confined to one or more divisions 
of this area It may start m a restneted spot and spread from 
this The skin becomes thinned and pale, the subcutaneous 
fat disappears, tho muscles waste, and then the bony structures 
of the face gradually shrink, mcluding the alveolar processes 
of the jaws The whole affected half of the face is shrunken 
and unsightly Diagnosis 13 simple Tho process is not 
influenced by any laiown method of treatment 

Tire Facial Nerve 

Anatomy. — The cells of ongm of tho seventh nerve ho m 
the lateral part of the tegmentum of tho pons, m relatively 
the same position as that of the nucleus ambiguus m the 
medulla oblongata The nerve fibres pass dorsally and 
medially towards tlio floor of the fourth ventricle and bendmg 
round the sixth nerve nucleus turn laterally and ventrallj, 
to emerge from the bram stem at the junction of pons and 
medulla They innervate all the muscles of facial expreasion, 
the platysma, and stapedius The nervus mtermechus of 
Wnsberg has been desenbed as part of the facial nerve, but 
its fibres are afferent and have entirely different connections 
They ar^e m the cells of the geniculate (facial) ganglion, 
winch is attached to, bht not functionally connected with, 
the seventh nerve The penpheral fibres of tho ganghon pass 
with the seventh nerve, and then into the chorda tympani, 
with which they are i^tnbuted to the antenor two thirds 
of tho tongue, supplymg this with taste fibres and end organs 
Tile central branches umte to form the pervus mtermedius, 
which enters the pons ventral to the seventh nerve and, 
together with the afferent taste fibres of the glossopharyngeal 
nerve from the postenor third of the tongue, termmate m 
the nucleus of tho tractus sohtanus 

Leavmg the pons, tho facial or seventh nerve passes laterally 
with the eighth nerve mto the mtemal auditory meatus of tho 
petrous bone, where, joined by the nervus mtermedius, it 
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passes through the aquwltict of Fallopius (facial nenx canal) 
in a curved course, to emeij^ from the stylo-mastoid foramen. 
The chorda tympani leaves the nei^ve above this foramen. 
The facial nerve may be itavolved by disease at an}' part of 
its course : in the pons by tumours, vascular lesions, inflam- 
matory lesions such as lethai^c encephalitis or poliomyelitis ; 
in Its intracranial course by tumours of the cerebello-pontine 
angle ; by meningitis in the petrous hone or by caries from 
middle ear disease ; at the stylo-mastoid foramen by the 
process which causes the familiar Bell’s palsy ; and in its 
peripheral course by parotid tumours or injury. The tj-pical 
picture of facial paralysis is seen in Bell’s palsy. 

Bell’s Palsy — ^Udogy . — ^Nothing is certainly known of 
the causes of this very common malady. It is on the whole 
an aflection of adult Itfe, at any period of which it may occur. 
It is said to appear in cold and inclement weather, but while 
cold and exposure must remain hypothetical causes, it may 
certainly be said that there is a periodicity in the occurrence 
of facial palsy which is most often seen in the late autumn 
and early winter, and in the out-patient practice of a neuro- 
logical hospital a small “ crop ” of cases may be expected at 
tto time of year. Of these, some are certainly the results of 
geuicolate herpes, and the proportion of cases of Bell’s palsy 
due to this cause is not known. 

Symplcnrnlology . — Immediately preceding the onset of the 
paralysis, it Is common for the patient to complain of aching or 
of neuralgic pains in the region of the mastoid and the angle of 
the jaw, and of stiffness of the muscles of the affected side 
of the neck. This is followed by sudden and total paral}‘sis 
of the nefve. The sequence of events has led to the view 
fjiat an inflammatory process has extended from these 
muscular and fascial structures to the sheath of the emerging 
nerve, whence if spreads upwards into the bony canal. Uere 
swelling leads to constriction of the nerve and to paralj^is. 
The muscles of the affected half of the face are paral}-5ed and 
toneless, and in all movements that half of the face remains 
immobile. The angle of the mouth and the eyebrow droop, 
and the frontal furrows are flattened out. The lower ej-elid 
sags and tears run over its edge. Attempts to close the eye 
are follon ed by a slight drooping of the upper Hd from relaxa- 
tion of levator palpebrm superioris, but the lids are not 
approximated and remain apart even during sleep. Further, 
the globe of the eye is seen to turn up even more than is tho 
case on the normal side (if the lid of this side be kept open 
!i\- the observer when making the comiiarison). 
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lluids taken into the month trickle from the pararysed 
angle, and the patient cannot ^^hlstIe or blow out his cliceks 
without allowing air to escape from tins angle The platysma 
IS also paralysed Paralysis of tho buccmitor allows food to 
collect between gums and cheek If the mflammitory process 
involve the nerve between the geniculate ganghon and the 
point distally at which the peripheral fibres of this ganghon 
leart the nerve to pass mto the chorda tjmpani then taste 
is lost over the anterior two thirds of the tongue lesions of 
the seventh nerve at other parts are not associated with loss of 
taste Paralysis of the stapedius may be followed by mcreased 
auditory acuity and by subjective cbcking noises m the ear 
Course — The duration vanes from a week or two to several 
months In Ee\ ere lesions the faradie cxcitabihty of the nerve 
diminishes and is lost durmg the second week Tlie reaction 
of degeneration is then obtainable from the facial muscles and 
if present it affords valuable prognostic mformation If at the 
end of four weeks the muscles are inevcitable when faradic 
stimulation is used, and no visible recovery of function is 
present long delayed and partial reco\cry may be expected 
With the return of voluntaty power some contracture develops 
in all but the most rapidly recovering cases It is most marked 
in the orbiculans palpebrarum (orbicularis oenb) and leads to 
great narrowing of the palpebral fissure and m the zjgomatic 
muscles where it leads to exaggeration of the nasolabial fold 
Theie is also a tendency to associated overaction Tims 
voluntarj closure of the eyelids is accompanied by deepening 
of the nasolabial fold and vice versa In cases of imperfect 
recovery this contracture tends to mask the degree of paralysis 
but it may be so severe as almost to approximate the lida 
Occasionally a facial palsy ma> be bilateral and in tlus 
case the second half of the face is affected a few daj’s later 
than tliat first invoU ed In the absence of other signs such a 
bilateral affection does not necessarily , or even commonly, 
indicate the presence of some mtrapontine lesion Recurrence 
of facial palsy is j-jufilyjipfirv. but js knowm to occur 

Prognosis — The mdications upon which this must be based 
are given above Even m severe cases winch show no recovery 
after seieral months it is never necessary to despair, since 
improvement contmues well mto the second year and severe 
permanent paralysis is rare 

Treatment — ^At tlie onset, hot apphcations to Uie region of 
the ear and tlie a dminis tration of sahcylates are'mdicated 
Later, gentle massage to the facial muscles should be continued 
until recovery is well advanced Electneal stimulation is 
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vilueless and probablv lead^ to an mcxeised contracture A 
sbng made of a piece of silver wire may be used to prevent 
stretchmg of the muscles rouiul the mouth It is bent at 
each end and one end pass« behmd the ear and the other 
IS adjusted to curl round the angle of the mouth \ length 
of thm rubber tubmg mav bo placed round the onl end of 
the wire 

GemcuIiATE Herpes — ^The sequence of events is commdhlv 
as follows there is severe neuralgic pam in the region of the 
external auditory meatus and adjacent parts of the pinna 
There may also be pam m the fauces and m the antenor jiart 
of the tongue on the same aide An eruption of herpetic 
vesicles then makes its appearance in the puma and sometimes 
also a few vesicles are to be seen on the pillars of the faueca 
and on the. anterior part of the tongue In severe cases the 
pinna may swell constderablv and the appearances of a ':ore 
tluroat lie present There may also be a febrile reaction and 
much malaise When the vesicles in the ear burst "there is a 
natery secretion which has been mistaken for an otorrhoea 

Some tao weeks after the onset and while the ruptured 
vcsiclen are still unhealed a facial palsv develops with all the 
features already described 

Associated with the geniculate herpes an eruption mai 
also be seen in the distribution of the second cervical nerve 
{postenor part of scalp and below the jaw round towards 
the chin) 

Facial Spasm — This is a malady of elderly persons of 
unknown astiology The facial muscles go mto momentary 
contraction m the form of an irregular clonic spasm There 
mav be a shght degree of maintamed tome spasm underlymg 
this It is always mcreased by emotion or bv voluntary facial 
movement® As a rule it persists mdefimtely and responds 
badly to all forms of treatment In the most severe cases 
alleviation has been given by alcohol mjections mto the 
facial nerve thus replacmg spasm by paralysis which mav 
be temporary or more or le®s permanent Clomc facial spasm 
may also be produced by compre&siug lesions of the nerve or 
occur as part or all of a Jacksonuin fit 

The Eighth Nerve 

. This nerve comprises sensory and non sensory components 
The sensory component \s the cochlear nerve -which subsenes 
the auditory function The non sensory component is the 
vestibular nene which sab«erv^ various rellex reactions 
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concerned m the co ordination of movement and jiosture 
Eie tuo componenta are distinct jieripher'illy and have 
separate central connections 

The nerves may be m\ohcd m their central course by focal 
lesions of tlie btam stem m their mtracrinial course by tumours 
of the cerebello pontmo angle or by gummatous menmgitis in 
this region The cochlear and vestibular end organs may ho 
mvolved bj suppurative processes m the petrous part of the 
temporal bone 

Symptomatology o! the Cochlear Nerve — Lesions of this 
nerve produce either deafness or tinmtus or both combined 
Slonly progressive pathological processes aie piono to produce 
slowly developing deafness associated with tinnitus as maj 
be seen in the ease of eightli nerye tumours but these tuo 
Symptoms are seen m a vanety of conditions within tho petrous 
bone itself m which the nervous elements are secondarily 
involved Deafness due to a lesion of the nerve (nerve deafness) 
inaj be differentiated from middle car deafness bj the foUowmg 
tests The Ueier ieet the foot of n vibrating tuning fork 
IS placed upon the forehead With nerve deafness tho sound 
IS best heard on the normal side wlule in middle ear deafness 
it 18 beat heard on the affected side The Jitnne fesl normally 
a vibrating fork is best heard when held shglitl} awaj from tho 
ear If it be placed upon the mastoid until it be no longer 
heard and then approached to tho meatus it is heard again 
In short air conduction is better than bone conduction In 
middle ear disease this relationship is reversed and bone 
conduction is better than air conduction In cochlear lesions 
both air and bone conductions ore proportionatelj^ reduced 
It may be added that the accurate differentiation of nerve 
from middle ear deafness may be a matter of considerable 
difBculty even m experienced hands 

Tinnitus is an extremely common symptom and maj be 
due to local lesions m the external aiiditoiy meatus m the 
middle ear m the cochlear apparatus or in the cochlear nerve 
uatbm the skull Occurring as an independent sjTxiptom it is 
commonly duo to disease of the cochlea when it is associated 
with slowly progressive deafness It may occur m elderly 
subjects presentmg signs of arterial degeneration and may 
prove a distressmg and mtractable symptom The noises are 
described as whistling roanng buzzing noises or as Uke tho 
sound of rushing or fallmg water 

J?iag 7 i 08 i 3 — The recognition of tinnitus presents no diffi 
cult}, and its cause must be determined by a systematic 
examination of the nervous sjstem generall}^ and of tlie 
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auditon ipjjaratus Wbenductointcacrantallesioas diagncMu* 
depends upon associated signs of nervous invohcnient 

Trealment — Occumng as an independent sj-mptom it is 
genenvllj intractable, but its intensity may be rebeved by 
the administration of potassium iodide, the bromides, livdro 
bromic acid, or luminal 

Symptomatology ol the Vestibular Nerve— The labyrinth 
has tno components the semicircular canals and the otohth 
organs (utnclo and saccule) The former aro stimulated b} 
movetaent, the latter by changes in the position of the head 
The sy mptomatology of labyrmthine disease has not been fullv 
elucidated m man, and the majority of symptoms attnbntnhle 
to this organ arise from disease of the gcmicircuhr canak 
Vertigo 13 the most stnkmg_and best recognised syTUptom 
Vertigo — True vertigo is a subjectiio sense of rotation 
either of self or of surronndmg objects In intense vertigo 
consciousness may be disturbed or lost 

Vertigo may occur as a symptom m cerebellar disease m 
lesions of the vestibular nerve and of tlio labyTinth and aUo 
m catdio vascular di«oa«e and m association uith nau«e\ and 
vomiting In all these conditions the symptoms and signs of 
the undcrly^ng condition ore to be found Almost all cases of 
vertigo occumng m the absence of sigas of disease elaewlicre 
are due to cliromc degenerative changes m none endings m 
the labyrinth Tlic fimctions of the semicircular canaU mat 
be invcstigoted by studying the nystagmus resulting from 
rotation of the patient or from irrigation of the external 
auditory meatus with hot and cold water Tliceo tests are 
highly compbeated and require skilled employment 

Mem^-he’s Sy>DiioiiE— iEtiolojy— This is a nnhdv cl 
adults more frequently of men than of women Tlie nature 
of the disease of the labynnth is uncertain but is prolwibh 
degenerative m ongm The svndromo is not usualli found m 
association with suppuratn c procc'j^cs 

Symptomatology — The malady is characterised by sudden 
accc'jses of intense vertigo, with slighter mterparoxy^mal 
vertigo Tliese attacks occur at \arying intenaL^ of a lew 
days or of a few weeks Tlioy may be precipitated by sudden 
moiemcnts by sneezing or blowing the nose, and there are 
reasons lor supjiosing that Tetlexes arising in the no«c uvij 
jirecipititc an attack TIic sense of rotation may be purelr 
subjcctno, or there may be an actual tendency to turn iWun 
falling The ‘cubjcctivo s\'niptoni may be of rotation of k” 
or of surrounding olijecta or of both Po intciiw h the 
«titl«1ine«.q tfiAt the subTeet'usuaHi falls down wnietirnes with 
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fllarming suddenness Consciousness may be momentarily 
lost If the \ertigo persist there is nausea and vomiting, the 
patient IS pale and perspires profusely The attack tends to 
pass off graduallj , the symptoms bemg aggravated by any 
movement of the patient’s head Nystagmus and rarely 
diplopia maj occur dunng the height of the attack Associated 
deafness and tmnitus are present m many cases, if not at the 
onset 'of, the malady then later dunng its course Thej^ are 
unilateral 

Course and Prognosis — In most cases the early attacks arc 
the most severe, and the disease tends sloivly to improvement 
In other cases there is progressive deafness and when this is 
complete in tho affected ear tlio vertiginous attacks cease 
Under treatment some degree of alleviation occurs in most cases 

Diagnosis — ^The occurrence of acute attacks of intense 
\ertigo, especially when there arc associated slight unilateral 
deafness with tmnitus and no signs of oigamc nervous disease, 
is characteristic of Sfeni^re’s a^mdromc In epilcpsj persistent 
deafness and tmnitus arc absent, while m apoplectic seizures 
lorae objectue signs of nervous lesion will be found and 
vertigO'is absent or transient and slight 

Treatment — Luminal (gr i 1 1 d ) or bromides in doses 
of from 10 to 20 gr three times daily with dilute hjdrobroraio 
acid (11^16 to GO) ha%e almost constantlj a strikingly beneficial 
result Other cases respond favourably to tho saUcylatcs, 
esi>bciallj to aspirin 

The Ninth, Tenth, and Eleventh Nerves 

Tiiese nerves are so intimately related m their central 
connections, and are so frequently affected simultaneously m 
their contiguous penpheral course, that they are best con 
Bidered togetlier as tho^ glosso pharyngeal vagus accessonua 
complex They contain both motor and sensory fibres The 
motor fibres fall into two groups (i) a soimto motor group 
which innervates the musculature of the phaiynx, larynx, 
palate stcmomaatoid, and trapezius The cells of origin he 
m the nucleus ambiguus and its caudal extension The latter 
reaches as far as the third cervical segment, whore it forms the 
spinal ' nucleus of the accessoiy nerve The musc-ulature 
IS represented m this columnar nuclear mass from before 
backwards in the order named above (u) a tiscero motor group 
winch supplies tlie involuntary musculature of the alimentary 
tract and of the air passages and which arises in the dorsal 
nucleus of the vagus The sensory fibres also fall into two 



804 DISEASES or TIIE NERVOUS SYSTEM 

groups a somato sensory group, the fibres of which end 
centrally in the substantia gelatmosa Rolandi and pcnpheralli- 
supply common sensation to the ear, mouth, pharjTiT, and 
the upper part of the respiratoij tract , and a larger tircero- 
sensort/ group which recenes afferent fibres from the thoracic 
and abdommal viscera 

The three nerve trunks leave the skull together bj the 
jugular foramen Tlie glosso pharjoigeal nerve ends m the 
poatenor third of the tongue, the vagus ertends downwards 
through the neck and thorax to the abdomen, while the spinal 
accessorj (bulbar and spmal portions) sends its bulbar fibres 
to join the vagus and its spinal fibres pass to the stemomastoid 
and trapezius muscles These three nerves may bo involved 
m focal medullary lesions and bj lesions at the ba«e of the 
skull or m the neck Various annptom-complorcs have 
been desenbed corrcsponduig to lesions in the'so different 
situations 

Lesions m the Medulla Oblongata — ^Tb&sc nro not un 
common and ma\ be the result of focal thrombosis, chnmic 
bulbar palsy or of eynngomjeha with bulbar extension Iho 
symptoms {stjndroine of Atellis) are umlateral paralysis of the 
soft palate phar^oigcal muscles, and laiaiix with an associated 
crossed hemmnccsthesia of syTingomjehc ta^po affecting pain 
and thermal sensibility 

ParolysLs of the soft palate is a]«o n common s\Tnplom in 
diphtheritic paralysis and is due to a lesion of the nucleus m 
the medulla 

Lesions at the Base of the Skull, either of the nature of 
new growth fractures, or gunshot wounds often jiroduco 
associated nmtb tenth and eleventh nerxe palsies llic follow 
mg syTidromos liaae been desenbed Sehmtdts syndrome 
unilateral paralssis of pharynx, larynx, palate, ^stornomastoid 
and trapezius JacJ son s sip^rome ^hko Schmidt’s syndrome, 
with the addition of a hypogl<»saI ncr\e palsy, but In 
incomplete forms the vocal coixl may’ remain mtact 

Lesions m the Neck— Tapia’s syndrome occurs m injuries 
hig'h in Jhe neck, anil consists m iinilatcm'l para'Iysis ol tongue 
and vocal cord (a ocal fold) the palate being intact The lesion 
IS below the offset of the pharyngeal branches 

Ihc characteristic sign of involvement of the glos«o 
pharymgeal nerve is sensory loss ov^r the upjwr part of the 
pharymx and Ios.a of taste in the postenor thi^ of the tongue 

'Ihc characteristic signs of lesions of the vngiw nene arc 
phaniigeal and laryngeal panh’sis In pharyngeal paralysis 
the soft palate hes lowr on the affected side and docs not nso 



.u^'FEorioNS or the vagus nepat: sq > 

on phonation and there is loss of the pharyngeal reflex on that 
side Also there is Ihe so called curtain movement ” of the 
posterior pharyngeal uall, which moves across to the normal 
side on swallowmg Bilateral pharyngeal paralysis may occur 
in diphtheritic paral;y6is 

Total unilateral lorjTigeal paral^is results from high level 
lesions of the vagus The affect^ vocal cord (vocal fold) 
lies m the cadaveric position Hiere is weakening of the 
\ oice, hut no stridor 

Recurrent laryngeal nerve lesioi^, or lesions of the vagus 
below the offset of the superior laryngeal branches, produce 
paralysis of the abductor of the vocal cords The affected 
vocal cord hes up against the median plane and does not 
move on phonation or on respuntion In bilateral abductor 
paralysis both vocal cords he approximated m the midhne 
and do not recede during mspiration There is marked 
inspiratory stndor and considerable danger of asphyxiation 
(tide p 850, tabes dorsalis) 

Lmons of ilu Sp\nal Accessory Nent — The bulbar portion 
joins the vagus at the ganglion of the trunk (mferior ganghon 
of vagus) and probablj provides the majontj of the motor 
fibres which reach the larjm through the vagus It does 
not therefore need separate consideration Lesions of the 
spmal portion produce stemomastoid and trapezius paral^ sis 
It IS paralysis of the latter which causes definite disabihtj 
The shoulder on tlie affected side cannot be raised fullj The 
scapula tends to fall ai^ay from the midlme and to rotate so 
that its superior angle lies higher than normal, and protrudes as 
a hump on the contour of the neck as seen from in front There 
i5> also some wmging of the scapula, like that seen m seiratus 
palsj , but most marked when the arm is held extended forwards 
below the honzontal, u hereas the wmging of serratus raagnus (s 
anterior) paralysis is maximal with the arm above the honzontal 

etiology of Glosso-pharyngeal-Vagus-Accessonus Lesions 
— In the medulla, chronic bulbar palsj, focal thrombosis, 
tumours, syrmgobulbia, and diphfhentic toxic lesions may all 
produce symptoms referable to one or more of these nerves 
In their intracranial course, tumours, or syphilitic menmgitis 
maj involve one or more of them At the base of the skull 
injuries or new growth may involve all three in the region of 
the jugular foramen, while in the neck, mjunes, new growths, 
or aneurysms may compress them The vagus may be mvolved 
m the thorax (recurrent laryngeal paralysis) bj aneurj'sm 

Olossopheryvgeal Keuralgta — This comparatively rare con 
dition IS m the characteristics of the pam very like trigeminal 
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neuralgia Tlie patient complains of accesses of severe neuralgic 
pain in the region of the throat and ear The paroxj-sm is 
commonly excited by the act of s« allowing The patient is 
nsuallv a middle aged or elderU man 

Treatment resembles that of trigemuui! neuralgia in the 
matter of medication In severe and intractable case-^ division 
of the glosso pharvngeal nerve within the skull lias been sue 
cessfull} performed 

The Hypoglossal Neeve 

The twelfth nerve is an exclusively motor nene which 
arises m a group of cells on the floor of the fourth ventncle 
close to the median plane Its fibres innervate the muscles 
of the tongue and some of the elevators of the hyoid bone 
(hyoglossus and gemo hyoid) ^ 

Etiology of Lesions — ^Ihe nerve nucleus may be mvolved 
m meduUarv lesions particularly m chronic bulbar paralysis 
syTingobulbia tumour, thrombosis, and sometimes m tabes 
dorsalis The two nuclei lying close together are genemllv 
both affected The nerve may be affected m its intracranial - 
course by syphihtic memngitis or new growth Peripherally 
it may be mvolved alone or, as have seen with vagus and 
accessonus m any disease process deep m the neck 

SympiomaUilogy — ^Lesions of the cortico bulbar (upper 
motor) neurones at any level higher than the pons may affect 
the tongue rendenng the organ spastic and small and causing 
protrusion towards the side of the lesion 

Nuclear or infranuclear lesions lead to unilateral paralysis 
the organ when protruded being thrust towards the paralysed 
side by the unopposed muscles of the normal half, and to 
wastmg and fibrJlation The organ on the affected side is 
shrunken and wrinkled and is m constant fibrillation 


COJIPRESSION OF THE SPINAL CORD 

The spmal cord may be subjected to gradual compre'^on 
or may be suddenly crushed The symptom-complex of sudden 
and complete compression is that of anatomical transection of 
the cord, and will be desenbed under the headmg of ‘ Total 
Transverse Lesions of the Cord ” (ndc p 907) 

1 Gradual CoaipuESsiON,. apart from injury to the spine 
is tlie common form of compression and mai be due to ^ 
vanet 
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ffitiology — ^Tho cold may bo gr'tdually compressed by 
disease of tbo Acrtebral column, of tho meninges, or of the 
nerve roots Furtlier, tumours developmg m the substance 
of the cord also effect compression as they mcrease m size 

The form of vertebral disease responsible for most cases 
of compression paraplegia is tuberculous canes This is 
commonly situated at some level between the fourth and 
tenth thoracic vertebra, and may compress the cord in one 
of two waj's A tuberculous abscess formmg in the vertebral 
body may bulge backwards mto the vertebral canal on either 
side of tho posterior common bgament, or tuberculous granula 
tion tissue may invade tbe canal and directly mvolvmg the 
theca, produce a locahsed menmgitis with resultmg constriction 
of the cord Children and young adults form the majority 
of patients so affected 

Osteomyehtis and, more commonij’ mahgnant disease of 
the vertebral may cause cord compression The latter is 
especially common after excision of tho breast for caremoma 
In this case it is the lumbar cord that generally suSers and 
the cluucal picture is a very charactenstio one Primary 
sarcoma and hypernephroma may also mvade the vertebrs and 
load to compression of the cord Fmally, erosion of the vertebral 
column by aortic aneurysm may produce a like result 

The meningeal diseases which ma> lead to cord compression 
are syphiUtic pachymeningitis, particularly m the cervical 
region, locahsed menmgitis from vertebral osteomyelitis, and 
nienmgeal tumours 

Similar m nature to memngeal tumours uhich are mainly 
intra thecal, are the benign fibromata which sometimes 
develop on the spinal nerve roots and lead to compression 
of the cord 

Morbid Anatomy — ^Tfae cord may be compressed to a 
ribbon like structure at the level of compression, or in the case 
of a tumour arising on a nerve root, the neoplasm may be found 
to have made for itself a pocket on one side of the cord 
ilicroscopically there may be necrosis of both grey and white 
matter in the compressed segments, and at its upper and lower 
limits neuroghal reaction and phagocytic activity are seen, 
together with venous engorgement Ascending tracts are 
found to be degenerated above and descending tracts below 
tho level of the lesion This d^endmg degeneration, even m 
longstanding cases of compression, may be very mcomplete 

The Cerebrospinal Fluid (From’s Compression Syndrome) — 
The compressing lesion may obbterate tho subarachnoid space 
IVJien tins happens the cerebrospinal fluid in tho distal portion 
f 57 
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of the sp-ice stagnates and iindei^joes cliangcs in comjwifinn 
and appearance, apjiroximating more clo^sch to blood plmma 
in the former respect Tlie total protein content niaj ri^o to 
nianj times its normal amount, for example 0 5 or 1 0 per cent 
The fluid may also assumo a yellowish tinge (xanthochromia) 
If the compressmg lesion be mflammatorj m nature (menuigitis), 
there may also bo an mcrca'^e m the cell content of the fluid, the 
cells present bemg mononucleam In shghter degrees of 
alteration an mcrcase m the protem content mav bo the onlv 
dofimte abnormahtj 

Symptomatology — There aro mmor variations in tho chmeal 
picture of spmal cord compression according to tho nature of 
the compressmg lesion, but m general the sequence of e%ent3 
13 remarkably constant Tho s^Tnptoms are of tuo orders 
(a) those ansmg at the level of compression, and {b) those 
duo to interference with tho long ascendmg and descending 
tracts of the cord 

Of the former the 8}*roptoms duo to compression of spmal 
nerve roots arc of great diagnostic importance 

At the level of the lesion, both anterior and posterior 
roots are commonly compressed The posterior root smploms 
are the more constant and prominent They consist of sharp 
pains radiating along the coumo of tho root and referred to 
Its distribution The} ma} bo penodio or almost constant 
When thoracic roots are bilaterally affected, tho pains encircle 
tho trunk and are known as “ girdle pains ” VTien a single 
root IS affected on one side the pun is confined to onO'bnlf 
of the body In tho cose of the roots wluch enter mto the 
hmb plexuses tho pams aro referred to tho corresponding hnib 
down which they spread Tho pain may bo accompanied M 
hypcrasthesia and sensory impairment Root pains may I'C 
the first mdication of disease, and may precede all objective 
signs of root or cord compression by weeks or montlis 
Secondary caremoma of the spine is frequently ushered in 
sudden root pains on exertion, and tho occurrence of sudden 
girdle or back pains in an individual known to have had 
visceral or mammary carcinoma is of sinister significance 

In the case of fibroma on a spiqal nerve root, more or le^ 
constant pam m a nerve root distribution may bo present for 
long periods before signs of cord compression appear On the 
other hand all such syTuptoros may be absent m a given case 
of spmal cord compression SyTnptoras referable to ventral 
roots are not so common and m tho case of tho roots whicli 
ho between tho upper and lower hmb plexuses may evape 
notice In tho case of tho cervical and lumbo sacral root* 
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hoA\'e\er, wasting and fibrillation of corresponding limb muscles 
IS not uncommon Rarely, irxegularJ^ clonic muscular spasm 
maj be present 

Ihe diagnostic importance of root symptoms bes m the fact 
that they give information as to tho level of compression 

The gradual compression of the cord itself leads to pro- 
gressive mterference with conduction m the long spmal tracts, 
both ascendmg and descending Usually motor sjmptoms 
appear before sensory changes, and there is often a penod m 
the early evolution of a case of compression when the absence 
of sensory loss may make segmental localisation impossible 
Tho motor disturbance consists m the gradual development 
of spastic weakness, mth mcrease of tendon jerks, the 
appearance of clonus and of tho extensor or Babmski tj’pe of 
plantar response Probably the earhest objective signs are 
the extensor plantar response, mcreased tendon jerks, and 
weakness of dorsiftexion of foot and toes 

As compression becomes more severe, the legs become 
progressively weaker, and the condition oi paraplegia tn 
exUiisxon develops 

The extensor and plantarflexor groups of muscles m the 
legs are extremelj spastio and go periodically mto clonus, m 
which the whole hmb is shaken The voluntary power of 
flexion and dorsiflexion wanes far in advance of that of exten- 
sion and plantarflexion, and tho patient, while still able to 
stand and walk, does so with stiffly held legs and shuffling 
feet 

Pmally, powerful spontaneous flexor spasms make their 
appearance, all voluntary power disappears, and tho hmbs 
come to he m a position of full flexion, with the knees pressed 
agamst the ahdommal wall This is the condition of paraplegia 
tn fiexion The knee and ankle jerks maj disappear, but 
stimulation of the sole produces a bnsk extensor 'plantar 
response with powerful flexion at hip and knee, which is 
sometimes bilateral 

Soon after the development of early signs of spastic weakness, 
loss of sensation mvolving all forms of sensibihty makes its 
appearance, and gradually extends up to the level of the dis- 
tribution of the posterior root flbres of the segment immediately 
below the level of compression Separatmg the region of sensory 
impairment from the higher levels of normal sensation, there 
may be a zone of hyperaesthesia m the distribution of the 
compressed roots, but this is not a constant findmg 

The abdominal reflexes are also abolished early below the 
level of compression In the case of compression of the tenth 
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thoracic spiml segment, for example, we elioiilcl find sjnstic 
paresis of the lower limbs, weakness of the abdonunal iim^cles 
below the le\el of tlio umbilicus, with deviation upwards of the 
umbilicus on contractmg tho abdommal wall (Beevor’s sign), 
loss of the abdominal reflexes below the umbihcus, and sensory 
loss below the same level Thus motor, reflex, and sensor} 
phenomena all contnbuto to establish tho segmental level of 
compression 

GeneriUy a little later than the establishment of motor and 
sensor} B}Tnptoras, disturbances of sphincter control appear 
At first, precipitancy of micturition and then pcnodical 
evacuation of urine occur, but the bladder is nev er comi>!eteI} 
emptied There is always residual unna after tins eo-called 
reflex micturition, and tho term overflow mcontinenco is a 
more accurate one to use m this connection 

With compression of fairly rapid onset, retention of unne 
may bo the initial sphmefer 6}'mpfom In respect of (lie bowel, 
constipation with faecal mcontinenco after purgatives are tho 
usual symptoms 

B} the time that paraplegia m flexion has developed, 
voluntary power, sensation and sphincter control are almost 
if not completely lost below the level of tho lesion Bedsores 
over the sacrum and trochanters develop, and septic absorption 
from this source and from cystitis hasten a fatal issue 

There may be certam minor variations m this sequence 
of events In the case of secondary caremoma of the spme, 
symptoms of root compression predormnato, and cord com 
pression mi} bo onl} a late and termmal phenomenon 

In the case of spinal canes, the symptoms are coinmonl} 
of equal intensity on both sides, and the cord sustains a 
generalised compression With spinal nerve root tumours on 
the other hand the lateral position of tho compressing lesion 
often leads to wholly or pcedommantly unilateral signs A 
Broxen Sequard syndrome ma} develop m these circumstances 
The anatomy of the spinal cord and tho course of afferent 
and efferent paths will mdicatc what tins B}*ndrome must be 
On tho side of tho lesion there is spastic weakness of tlic 
corresponding leg, with the appropriate alterations m tho 
reflexes There is also loss of the sense of position and of 
vibration sens© in the paretic lunh, wath some sensory atasa 
Tactile, thcnnal, and pamful scnsibihty aro mtact On the 
side opposite to the lesion, motor functions are intact as are 
the sense of position and vibration sense, but there J‘5 Of 
impairment of tactile, painful, and thermal sensibiht} At 
the level of tho lesion and on the same side, there may be a 



COMPRESSION- OP THE SPINAL CORD 901 

zone of hyperiesthesia or of sensory impairment to all forms 
of Beasation coi responding to the root actually compressed 

Eurther, certain physical signs are pecubar to particular 
segmental levels of the cord, and are of importance m segmental 
U^lisaiion of the lesxon 

Motor Localisation — ^The list of muscles with their segmental 
mnervation given m the table below mdicates the muscles m 
which wastmg and other signs of a lower motor lesion must be 
looked for at different segmental levels of compression 

SEOMENTAli RePBESEHTATION Or MuSCLES 

C 4 Scaleoi, tnipcziiis levator noguli scapukt, djapliragm 
C 6 Levator anguli ecapuls. scalem, supr&spmatns rbomboicb, infra 
spinatus teres minor, biceps btacbialia anticns deltoid, supinator 
loDgua (bracbio radialis) sermtus magnus (s anterior), pectoialis 
major (clancnlar part) 

C 6 Subscapulana pronators, teres major, latiaaimus dorsi. serratua 
magnua pcctoratis major 
C 7 Triceps, extensors of wnat and digits 
C 8 Flexors of '^mst and digits, small band muaclea 
Tb 1 luterossci and small hand muscles 
Tb 2 to 12 latcrcostaU, abdominal muscles 
L. I Quadratos lumborutn 
L 3 Sartonos adductors of bip, ilio psoaa 
L 4 Quadriceps extensor femons, abductors of bip 
L 5 Flexors of knee 
6 1 Calf muscles 

S 2 Glutci, peroDei antenor tibial muaefes small foot muscles 
S 3, 4 Pelvic muscles 

Sensory Localisaiwn — -Pig 2J provides coixespondmg 
information for determining the segmental level 'from the 
sensory loss 

Reflex Locahsahon — ^Tendon reflexes, the reflex centres of 
which he m the compressed segment or segments, maj be 
abolished or changed The segmental representation of the 
main tendon reflexes is as follows biceps jerk fifth cemcal 
segment , supmator (brachio radiahs) jerk fifth and sixth 
cemcal segment , triceps jerk, sixth and seventh cemcal 
segment , knee jerk, fourth lumbar segment , ankle jerk, 
first sacral segment 

Lesions mvolving the grey matter of the fifth cemcal 
segment maj produce what is knorni as mversioii of the 
supmator jerk Thus this jerk is replaced by finger flexion 
This sign is not infrequeutlj seen in sjTingom} eba, traumatic 
lesions of the cord duo to dislocations or fractures of tho 
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cervical spine, and in spinal tumours at the fifth ccn-ical 
level. Similarly, in lesions involving the first sacral segment, 
a hamstring jerk only may occur on tapping the tcndo 
Achillis. 

The Cervical Sympathetic . — ^The signs of paralj-sis of the 
cervical sjTnpathetic may be associated nith lesions involving 
the lowest cervical and first thoracic segments or their spina! 
nerve roots. Tlieso are pupillary myosis, cnophthalmos, and 
a narrowing of.the palpebral fissure. Also lesions of the cervical 
cord, if they interfere with the bulbo-spinal sympathetic fibres, 
will produce this symptom-complex. 

Temperature disturbances are occasionally associated with 
cervical cord lesions. Of tliese hyperp^TCiia is the commoner, 
but abnormally low temperatures (8C®-00® F.) ore very rarely 
seen. 

Conus MeduRarie and Cauda Equina . — The canda equina 
includes all the spinal nerve roots below' the second lumbar 
roots, and hence the motor and sensory symptoms resulting 
from compression of this structure will depend upon the 
particular roots involved. The motor symptoms \riU Ijc of 
lower motor neurone type, that is, flaccid paral^-sis with atrophy. 
The knee and ankle jerks may 4>c abolished. Sensory loss will 
bo restricted to the area supplied by the lower four lumbar 
and all the sacral dorsal roots. Frequently only the sacral 
roots are compressed. ^Vhen this is the ease motor symptoms 
are confined to muscles below the knee. There may lie loss 
of the ankle jerk and sensory loss over the s-icral root area”, 
».e., the perineum and posterior aspect of the leg witJi the solo 
of the foot. Fractional parts of this motor and sensory 
symptoraatologj' occur when a smaller number of roots are 
involved . ' The sphincter disturbances corresponding to these 
various lesions consist in overflow incontinence of urine with 
incontinence of fsoccs. 

In the case of the conus medullaris also, the motor symptoms 
are verj’ like those resulting from lesions involving the cauda 
equina, in being of lower motor neurone tj’pe and of comparable 
distribution. Tlio sensorj" loss also is much the same, but 
there may occasionally be dissociated anresthesia. The grctit 
pain of root distribution, which may attend lesions of the cauds 
equina, is commonly absent in conus lesions. 

Wo may appropriately refer hero to the clinical picture 
characteristic of secondan* carcinoma of the spine. There 
may be miiHiplo deposits in the vertebrro, but the lumbar 
spine tends to be early and severely invoIvwJ. TIio sequence 
of events is commonly as follows : — Some two or more years 
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after the excision of a carcinoma of the hreast the patient, 
while making some physical effort, experiences sudden mtense 
pam in the back These “ alarm pains ” as they liave been 
called, recur at mcreasmgly short interrals and may be present 
for some months before exanunation .reveals any local or 
neurological signs Fmally, the agns of compre'^ion of the 
lumbar enlargement and lower end of the cord make their 
appearance Death usuaDy intervenes, from the presence of 
m^gnant disease elsewhere in the body, before paral^-^is 
becomes profoimd 

Diagnosis of Gradual Compresnon — ^The differential 
diagnosis of slowly developmg spastic paraplegia maj be 
attended with considerable ^fficulty In the case of vertebral 
disease, the development of a localised tenderness or of local 
pam or agam of deformity, will reveal the situation and nature 
of the lesion But both in mahgnant disease and m spinal 
canes, root and cord compression may appear before deformity 
In this case radiography may reveal what clinical exammation 
of the spine faOs to show Rigidity of the spme is common in 
vertebral disease, but may also occur m the ca«e of meningeal 
or nerve root tnmoura In the case of compression from 
disease (tumours, mcmngitis) within the vertebral canal the 
presence of a great excess of protein in the cerebrospmal flmd 
(lYom’s syndrome) may confira the presence of a local block 
m the subarachnoid space The persistence of root pains, 
though not a constant phenomenon, is often of great diagnostic 
and locahsmg value In menmgeal and nerve root tumours 
the signs of root and cord compresaion are commonly unilateral 
at onset but bilateral in vertebral disease It is usually 
impo^ble to differentiate extra medullary and mtra medullar} 
spmal tumours 

The differentiation of compression from other focal or diffa«e 
cord lesions may also be difficult In the so-called spinal form 
of di^mmated sclerosis careful examination will usual!} reveal 
one or other of the following signs shght nystagmus, pallor 
of one or both optic discs. Or a pathological mcrease m the 
ci XfcA «msr, ^bale. e. e.Me,lvsl -is&e. basAory win- 
reveal the long past occurrence of transient blmdness of one 
or both eyes, of diplopia, or of temporary ataxy of an arm 
Farther, cutaneous sensory loss is very exceptional in early 
disseminated sclerosis, the usual sensory change bemg a loss of 
vibration sense m the legs, with or without ^ght impairment 
of the sense of position m these limbs 

In a few cases of amyotrophic lateral sclerosis sign's of 
lateral sclerosis (spastic paresis of the legs without seneoia or 
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sphincter disturbance) may antedate the appearance of ivasting 
in the hands The patient iS nsually a middle aged man, 
there is no history of root or other pains, and the arm and 
jaw jerks may be extremely brisk Wostmg of the mtrmsic 
muscles of one or both hands commonly appears withm a year 
of the onset of spastic weakness of the legs 

The presence of spastio weakness of the legs with sensory 
changes showmg a more or less distinct and a constant upper 
level, with reflex changes stnctly confined to the regions helow 
this level, and the characteristic changes in the cerebrospmal 
fluid, are essential to a diagnosis of spmal compression, but 
some cases remam wnthout one or other of these signs, and 
diagnosis cannot be certam without an exploratory laminectomy 
An additional diagnostic method is now available m the mtra 
thecal injection through tho atlanto occipital membrane of an 
oily solution of iodine, named hpiodol Tlus bemg opaque to 
the X taya and of conaidciable density, tends to sink in the 
theca untd it encounters a block where its retention may 
be revealed by radiography This method mvolves skilled 
procedure and should be reserved for those cases where it is 
absolutely essential for a differential or a loeahsmg diagnosis 
An alternative procedure is to inject hpiodol by tho lumbar 
route, the patient bemg on a tilting X ray table The 
hpiodol then runs headwards to tho lo'wer hmits of the 
obstructmg lesion, where it may be radiographed 

2 Sudden Compression or tiie Cord 

This IS almost mvanably the result of vertebral injuries, 
but may occasionally result from tlie sudden collapse of a 
vertebral column which is mvoded by mahgnant disease In 
the case of mdirect violence the cervical spme is most commonly 
involved, fracture or fracture with dislocation occurring between 
axis and atlas, or between the fifth and sixth cervical vertebrm 
Death commonly follows the fiirst of these, but after the second 
eveiy grade of spinal cord injury may bo seen Any violence 
which forcibly flexes the head on the neck such as falls from 
horses or divmg into shallow water may produce fracture with 
dislocation between the fifth and sixth cervical vertebrm It is 
important to remember that in such cases attention to the 
scalp wound may lead to a ni^lect to consider the posaibihti 
of vertebral mjury 

Tho other situation in which the spine may be fractured 
IS the dorso lumbar region Palis from a height in wliich the 
individual drops standing on his feet, or strikes his back on 
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Bome projecting object, TisuaDy involve this region and produce 
severe cr ushin g of the cord 

Morbid Anatomy — ^In severe compression the cord is pulped 
at the level of injury, and the damaged tissue rapidlj necroses 
and becomes diffluent At the upper and Ion er limits of damage 
cedema and serons effusion mth shght h'cmorrhage are found 
Later, there is a ghal reaction with active phagocjdosis at these 
points If the subject survive long enough, ascending and 
descending degenerations are to be seen 

In the less severe lesions sustamed in most cases of fracture- 
dislocation of the lower cervical spme, the cord is only 
momentarily compressed or nipped, and may with the partial 
return of the vertebrs to the normal be freed from permanent 
compression 

Symptomatology — Sudden compression, even when the 
cord IS not completely crushed, frequently results m complete 
flaccid paraplegia with total sensory loss below the level of 
the lesion There is also retention of unne and mtense 
pnapism Bedsores develop with extreme rapidity over the 
.sacrum In high cervical lesions death may ensue from 
paralysis of the respuntory muscles, while with lower level 
lesions septic absorption bedsores or from a bladder 
infected by cathetensation may also lead to a ^rapidly fatil 
issue ^ 

When the structural damage is less severe, this stage of 
total mterruption of conduction through the lesion is short 
and some return of power and of sensation occurs In (he 
case of the lower cervical spme atrophy and paralysis of varying 
degree and extent is found m the arms (correspondmg to 
damage to the grey matter of the crashed segments), with a 
varying degree of spastic paresis and sensory loss in the lower 
limbs In some cases recovery is almost complete, but many 
patients are left with severe residual disability Tlie more 
Severe grades of paralysis followmg mjunes of the cervical 
spme are readily recognised but the shghter grades mav 
escape recogmtion In thwe there is shght spastic paresis 
of the legs, with the appropriate changes m the reflexes and 
some spasticity of the arms with wastmg of the hand muscles 
After the first few weelm, sensory loss may be minimal or 
absent and the condition is opt to diagnosed as amyotrophic 
lateral sclerosis A history of sudden onset followmg a fall 
or mjury mvolving the bead or neck, the persistence of pains 
m the neck, shoulders or arms, limitation of movement of the 
neck, and inversion of the ra^al reQoxra m the arms shooiQ 
make a correct diagnosis possible 
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Total Transverse Lesions of the Cord — ^It thU ho mentioned 
that sudden transverse lesions of the cord, either traumatic or 
inflammatory (see “ Myehtis,” p 913)7 may for the time 
produce a complete mtermptiQn of conduction tlirough the 
damaged segments, apart from anatomical solution of 
continmty The chmcal picture of such interruption consists 
of total flaccid paralysis and sensory loss below the level of 
the lesion, total abolition of the tendon reflexes and of the 
abdonunal reflexes, and retention of unno In respect of the 
plantar responses, the initial finding vanes There may be no 
plantar response, there may be a plantar flexion movement of 
tlio great toe, or there may be a feeble Babmski type of 
response The anal and bulbo cavemoaus reflexes are often 
preserved The skin overlying the paralysed region is dry, 
and rapidly becomes shiny and tends to crack Bedsores 
appear rapidly unless great care is taken to prevent their 
formation There may be marked cedema of the feet and 
ankles, which are cold The isolated portion of the spmal 
cord, therefore, shows no reflex activity of any kind except 
m respect of the two reflexes mentioned as sometimes retamed 

If, with the exercise of great care infection of the bladder 
and the development of bedsores be prevented, this mitial 
stage of spinal shod gives place m about the tlnrd neek to a 
slowly developmg phase of spinal refiez acimty The hmhs 
remam paraljsed and completely msensitive, but the flexion 
reflex which was described in the mtroductory chapter to this 
section {vide p 899) gradually emerges from shock The 
receptive field of the reflex, that is, the area from which it can 
be elicited, spreads so as to mcludo the whole sole and gradually 
dunng the course of weeks, spreads up the leg so as finally 
to molude the skin of the whole hmb and even the abdonunal 
Wall below the level of the lesion Any stimulus withm this 
extended region will evoke the appropriate reflex response 
Further, stimulation of deep structures (tendons and muscles) 
also suffices to evoke the response The response itself also 
progressively mcreases in extent and mtenaity At first feeble 
dorsiflexion of the hallux and feeble contraction of the ham 
strmgs alone occur , later, fioxion at anide, knee, and hip are 
added, and finally, with complete restoration of reflex activity, 
almost any strong stimulus to the hmb evokes a powerful 
flexion spasm, including ddrsiflexion of ankle and toes This 
response is often bilateral and may be accompanied by powerful 
contraction of the abdonunal muscles When the last named 
occurs the bladder is compressed, the sphincters are reflexly 
relaxed, and unno is forced out of the bladder Also, retention 
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gives place^to penodical evacuation of nrme But in both 
circumstances the bladder is not fully emptied, some residual 
urme bemg retamed*- It is probable that the bladder wall 
never contracts reflexly with any force after apmal cord 
transection, and therefore true emptying of the bladder does 
not occur The term “ automatic mictuntion ” which has 
been given to this periodical passage of nrme is, therefore, 
not accurate, smce the phenomenon described above is only 
a mutilated fragment of the complete act The knee and 
ankle jerks may reappear 

With the passage of time the legs tend to go into the 
condition described earher as that of paraplegia m flexion, 
and stimulation of the hmb evokes, simultaneously, powerful 
bilateral flexion of the legs, the passage of unne, and an 
outburst of aweatmg over the paralysed parts of the body 
This unphyaiological combination of reflex reactions has been 
called the “ mass reflex,” and its presence mdicates the gross 
disturbance which transection produces m the reflex activity 
of the isolated segments of the cord 

In. the majont} of cases the subject succumbs before the 
phase of spmal shock has been passed, and for the reasons 
which have been given If he can be tided over this penod, 
the tendency to the development of bedsores diminishes, the 
bladder does not require such frequent catheterisation and is 
not so readily infected and life may be prolonged for years, 
but no restoration of motor or sensory function is possible 

Treatment — In the case of spinal canes, numobihsation of 
the spme m the supme position for a penod of from six to 
twelve months is imperative , even severe paraplegia may 
recover completely m these circumstances There is obviously 
no effective treatment for cases of mahgnant disease of the 
spme, but severe pam may call for rehef, which, seemg the 
inevitably fatal issue, may be given m the form of heroin or 
morphia if less potent agents fail Deep X raj therapy may 
give considerable rehef from pam Meningeal and nerve root 
tumours of the customary bemgn type must ho removed and 
if this be successfully done at a penod before the development 
of marked sphmeter paralysis, complete recover} of function 
and non recurrence of the tumour may usually be anticipated 
In cases of uncertain diagnosis it must be remembered that 
removal of a tumour may mean recovery, while its non removal 
certainly means corapleto paralysis and death This is also 
true where diagnosis rests between compression and mtra 
medullary disease and whenever there is a reasonable 
possibihty of a tumour bemg pre'^nt and the segmental level 
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of the lesjon cjn bo isccrtamed laminectomy should be urged 
Binco tlio alternative is to Itavc the patient lo Jus fate 

In the case of sudden coinpr«sion from fracture or fracture 
dislocation, where it is certain that the cord is not completely 
crushed, or nhere total crushing la improbable, a decompressive 
laminectomy maj bo performed if radiography reveals a 
narrowing of the vertebral canal Crushes of the cauda equma 
should alnajs be treated by decompicssion in tins way 

When there are signs, either physiological or anatomical, 
of total division of the cord, treatment consists in protectmg 
the patient from infection of the bladder when catheterisation 
13 necessary, and in the prevention of bedsores For the latter 
purpose the hack must bo washed with soap and water every 
four hours and the skin rubbed with apint The patient should 
bo nursed on an air or ivatcr bed, and should from time to time 
be turned on to one or other side to prevent constant pressure 
on the tissues over the sacrum Despite these precautions, 
rapidly deepemng bedsores ma> develop and become mfected 
A septic dischargmg bedsore must first be cleansed by fomenta 
fcion, and then treated by bemg plugged with gauze saturated 
m eusol or other antiseptic flmd Later, red lotion zmo 
oxide castor oil ointment or IViar's balsam may be emplojed 
A unnaiy antiseptic mixture should given 

SYEIKGOMYELIA 

Synngomyeha is a chrome progressive disease of the spmal 
cord, characterised by the presence of a cavity of varying 
length V ithm the cord The cavity arises in a rest of embryomc 
tissue m the region of the central canal This undergoes 
proliferation durmg early life and breaks down at its centre 
with the formation of a cavity The symptoms appear durmg 
early adpit life, and are the result of compression of normal 
structures m the cord by the enlargmg lesion 

Sltiology — ^Both sexes are equally affected There are 
said to be no hereditaiy or familial factors Occasionally, 
however, symptoms may appear in childhood, and m some 
cases Ig^ho scohosis developmg at this period has been the 
first Sign of the malady It may be accompamed by the 
presence of other structural abnormahties of congemtal 
origin, such as spma bifida or deformities of the skull and 
bones Hence the name '* status dysraphicus ” which has been 
applied to these conditions 

Morbid Anatomy. — ^Tho glial proliferation or ghomatosis 
of syrmgomyeha appears to ongmate m the neighbourhood 



910 DISEASES OF THE NERVOUS SYSTEM 

of the grcj commissure of the cord On inspection the corneal 
and less commonly the lumbar regions of the cord, ma\ bo 
nreguLarl;^ enlarged, owing to tho dimensions of the enclosed 
cavity at these levels S^al sections through the cord reveal 
the presence of a central gelatmous mass of ghal tissue 
enclosmg a cavity, which vanes in size from segment to 
segment and contains a fluid which maj be clear and watery 
or glairy m consistence 

In some regions the cavity la large and its ghal wall thin , 
m others a dense ghal mass contains a narrow cavity The 
process may extend from end to end of the cord, and some 
times pa'^ses upwards mto the medulla Here it has the 
appearance of one or more fissures radiatmg ventrUly and 
laterally from the floor of tho fourth ventricle and contamed 
by walls of ghal tissue 

Degenerative changes m both grey and white matter are 
present, due m part to compression and m part to actual 
invasion and destruction of the nervous elements by the 
prohferatmg ghal tissue 

The lower cervical and upper thoracic segments arc 
almost always the region in which the nervous tissue is most 
severely damaged, and are therefore the regions to involve 
ment of which most of the clinical manifestations of the disease 
are due 

Symptomatology —The nature and topography of tho 
symptoms may be deduced from the situation of the lesion 
that has been described above They may be classified as 
under (I) Sensory changes due to compression of the sensory 
fibres subserving thermal and painful sensation, os these fibres 
pass from the posterior horn across b} the grey commissure 
to the lateral column of the opposite half of the cord, 
these may be interrupted over a number of segments (2) 
Atrophic paralysis of lower motor neurone typo of a distnbu 
tion corresponding to those segments m uhich the grey matter 
of the ventral horns is damag^ (3) Spastic neafaiess of the 
lower hmbs due to compression of the pjTamidal fraots, as 
these traverse the severciy eompreased segaients (i) Tropiiic 
and vasomotor symptoms 

Sensory Sympioms — From what has been said above it is 
clear that there is commonly a dissociated sensory loss " m 
synngomyeha The forms of scimation which travel bj cro«tsed 
paths, namely, temperature and pain sensibihty, are lost , those 
which travel by an uncrossed path in the postenor column, 
namely, the sense of active and passive movement and certain 
aspects of tactile sensibihty, remam mtact This dissociation 
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is not constant, and in some advanced cases all forms maj bo 
impaired The topograpliy of this pecuhar sensory disturbance 
vanes from case to case The charactenatic feature, howe\ er, 
IS that there is both an Upper and lower lovel of loss The 
upper lovel may reach the liouts of the cutaneous distnbution 
of the fifth cervical nerve or some lower level, while inferiorly 
it may reach any of the thoracic segmental areas It rarely 
extends below the thoracic region It may be unilateral or 
bilateral, and when bilateral may bo asyrametneal Sub 
jective sensory disturbances are relatively infrequent, and 
when present generally consist of pam referred to one or more 
of the segments in ■nhich there is sensory loss A common 
result of the loss of pain sense in the hands is that the subject 
bums his fingers when holdmg hot objects, and is made aware 
of the bum only by the appearance of a blister On the hands 
of such a patient the scars and recent ulcers of such mjuriea 
may be a coiapieuous feature 

Muscular Atrophy — ^Wasting is most frequently seen m 
the small hand and forearm muscles It may, however, bo 
found m other regions, such as the scapular region, and in the 
ease of lumbo sacral mvolvement, m the lower limb Like the 
sensory loss, it may bo unilateral or bilateral and asymmetncal, 
the latter condition bemg more common The wastmg tends 
to reach a oertam degree of mtensity, and there to be arrested 
short of total loss of muscle fibre In some muscles, however, 
it may become complete Deformities of the hand are common, 
with severe wastmg, claw hand bemg the usual type 

Spastic Paresis of the Legs — This is not a constant or an 
early feature, and does not usually become severe 

Trophic and Vasomotor Symptoms — Rarefaction of the 
bones of the upper hmb and Charcot’s osteoarthropathy in 
shoulder or elbow joints may be present These lesions are 
particularly apt to occur in labouring men in whom the bones 
and joints are pecuharly exposed to stram Extremely common 
13 a condition of the hands m which they become red or cyanosed 
m colour and puffy in appearance and consistence, owing to a 
diffuse thickenmg of the subcutaneous tissues Such a hand, 
when grasped, gives the oxammer the impression of a soft 
boneless structure This js the so called ‘ succulent hand ” 
This state of the tissues and the particular habihty to injury 
dependent upon the analgesia, lead to the presence of infected 
wounds and ulcers, of whitlows, and sometimes to necrosis of 
the termmal segments of the digite 

Cases with promment deformities ansmg m this way vere 
formerly spoken of as cas^ Morvau’s disease It is 
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clnractenstic of lesions of the kind that thej are painless 
throughout their course 

Other symptoms gometunes met 'mth are signs of paralysis 
of the cervical sympathetic (enophthalmos, myosis, narrowing 
of the palpebral fissure, and dwturbance of sweat secretion 
over face and forequarter), when the last cervical and first 
thoracic segments are severely mvolved Similarly the 
phenomenon of mversion of the supmator jerk, referred to 
in the section on “ Compression of the Spinal Cord,” maj 
be met with (wde p SOI) 

Syringobulbia — ^The signs mdicatmg spread of the lesion mto 
the medulla are nj^tagmos (involvement of the posterior [medial] 
longitudmal bundle), hemiatrophy of the tongue (mvolvement 
of the hypoglossal nucleus) rarely facial paresis (mvolvement of 
the facial nucleus), unilateral paralysis or paresis of the palate, 
pharynx and larynx and stemomastoid (mvolvement of the vagus 
accessorius nuclear complex), or analgesia of a peripheral zone 
of the face (mvolvement of the spmal root of the tngemmal 
nerve) Of all these, hemiatrophy of the tongue, sensorj Joss on 
the face, and nystagmus are the most frequently encountered 

Skeletal Deloriuties — Kypho scobosis is practically a con 
stant phenomenon m syrmgomyelm and may reach an extreme 
degree of deformity Other deformities are asymmetry of the 
skull and pes cavus, and occasionally spma bifida A number 
of cases m which syrmgomyeha and acromegaly have been 
associated arc on record 

Course —The progress of the disease is usually very 
gradual, and may be completely or partially arrested for 
a long period of years at anv stage Barely, hajmorrhage 
into the cavity or its sudden distension may lead to an acute 
mcrease m symptoms, and sometimes to severe paraplegia of 
the legs Intense pam is apt to accompany these events 
Death may ultimately ensue after many years from respiratory 
paralysis or from mtercurrent affections 

Diagnosis — ^In the early sta^ this may be rendered 
difficult by the fact that muscular atrophy may precede sencorj 
loss , or conversely, sensory loss of dissociated tvpe may appear 
before there is any wastmg In either case, the presence of 
spmal and other deformities is of diagnostic value In respect 
of the motor symptoms, the combmation of wastmg of the 
forearm and hand muscles, with signs of spastic weaJmess of 
the legs IS common to both syrmgomjeha and amyotrophic 
lateral sclerosis In the latter there is no sensory lo^, the 
tendon jerks m the arms are exaggerated, there are no skeletal 
deformities, and the patient is commonlj a middle aged man 
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Intra mcduUarj’ or extra medullary tumours of the cervical 
region of the cord may also produce a comparable motor 
picture Hero also skeletal deformity is absent, and there is 
sensory change, not dissociated m type and mvolvmg all tlie 
body below the level of the lesion Progressive paraplegia with 
sphincter disturbance and root pains of constant distnbution, 
and the absence of trophic and vasomotor B3rmptoms, all serve 
to distinguish compression by meningeal or nerve root tumour 
or by pachymenmgitis from synngomyeha * 

Hiematomyelia, m which the topography of the lesion is the 
same as that seen m sjoingomyeba, may present a comparable 
clmical picture, with the exceptions that trophic, vasomotor 
and skeletal signs are absent and that the onset is sudden 
m the former Cervical nb, when it is manifested by the 
development of wastmg of the muscles of on© hand and by 
pain m the arm, may be mistaken for an early manifestation 
of syrmgomyeha In the former, tho signs remam umlateral 
and confined to the arm, there is httle or no sensory loss of 
any land, and tho u'astmg is selcctnre in mcidence, m many 
oases bemg confined to opponens and abductor polhcis 

Treatment — The dr^s usually employed are potassium 
iodide and mercuiy, t£e latter being given by inunction 
S ray therapy to the region of the cervical spine has been 
extensively employed but with uncertam results It may 
relievo pam m those cases where this is a distressmg feature 
In general, we may say that tho malady is uninfluenced by 
any form of treatment and slowly progresses unchecked 

H^MATOMYELIA 

True hmmatomyeba is a rare condition Commonly said 
to be traumatic m origin, the fact is that crushing mjunes of 
the spmal cord produce softening but not massive hiemorrhage 
Such hTmorrhago when it occurs is associated with abnormabties 
in the spinal vessels or with other forms of arterial disease , 
c g , m. syplul^ Tho symptotoa conaiata m a sudden develop 
menfc of a paraplegia, usually cervical in level, with severe pam 
Thereafter a more or less mcomplete recover^' process sets m 


ACUTE INTECinVE MYELITIS 

A rare malady characterised clinically by the acute develop 
mcnt of paraplegia with a febnie reaction, and due to an 
infective mflammatory process m the spmal cord 

•^etiology. — Acute myebtis xs a malady of comparatively 
SS 
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rare occurrence, affecting persons of all ages and both sexes 
indifferently Very little is known either of the channel of 
access of the organisms responsible to the cord, or of the 
organisms which produce this result 

In some cases tuberculous or pyogenic osteomj ehtis of the 
spme may by direct extension lead to infection and inflammation 
of the cord, in others no local focus of infection is present, and 
organisms must reach the cord either bj permeural lymphatic 
channels or by th^lood stream 

Morbid Anatomy. — The mflammatory process may be focal 
or diffuse In the former case there may be a transverse lesion 
of the cord producmg the chmcal features of complete tran 
section In the latter, the lesion maj be dissemmated or mav 
spread upwards from the ongmal focus (ascendmg myehtis) 

In the acute stage the affected regions of the cord are 
swollen, hyperaemic, and cedematons Haemorrhages may be 
present, or thrombosis of spmal vessels with associated 
soltemng (myelomalacia) Microscopically there is intense 
vascular engorgement with minute and larger hsmorrhagcs 
intense cellular inflltration, and an active neurogbal reaction 
The nerve cells show chromatol>'8i3, and the axis cylmden are 
to be seen in every stage of degeneration In old recovered 
cases a varying degree of parencbjinatons degeneration with 
neuroglial sclerosis is seen 

Symptomatology — ^The malady develops with fever and 
pams in the back and lower limbs and a rapid onset of severe 
paraplegia In transverse myehtis the picture of total tran 
section of the cord may be established in a few houis The 
cerebrospinal flmd may show little or no ahnormahty when 
the memnges are not seriously involved but an excess of cells, 
mainly polymorphonuclear leucocytes, is the rule, together with 
an increased protem content No organisms may be found 
either on direct examination or on citure, but occasionallv 
pneumococci or other pyogemc organisms may be present in 
the ffmd Their discovery m sections of the cord is exceptional 

While m most cases, a picture like that of complete tran 
section of the spmal cord is seen, a less severe paraplegia may 
occur In the latter case, complete recovery may ensue but 
after total flaccid paraplegia only imperfect restoration can bo 
expected, and il the patient survive the first few weeks of the 
illness, he remains with a residual spastic paraplegia of severe 
degree 

In ascendmg myehtis, the respiratory muscles become 
successively paralysed and death commonly ensues withm a 
few days of onset 
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The Cerebrospinal Fluid may show the From syndrome 
"(see p 897) when the menmges are mvolved, otherwise it may 
be normal 

Diagnosis — The possibility of syphihtic menmgo myelitis, 
which IS more frequently seen, has to bo considered, and when 
this IS present the cerebrospinal fluid will show an increased 
cellular and protem content, a positive Wassermann reaction 
and the colloidal gold rcachon ‘described on p 848 In elderly 
persons, spmal thrombosis may bo responsible for a sudden 
complete paraplegia In this case the cerebrospmal flmd 
remains normal 

Treatment — The lesion is established so rapidly that httle 
but symptomatic measures can be earned out It is of the 
utmost importance to protect the bladder from infection should 
catheterisation be necessary, and to prevent the development 
of bedsores Tlierapeutio lumbar puncture may conceivably 
bo of value, and the administration of massive doses of hexa 
mme may be tned 


SUBACUTE COJfBINED DEGENERATION OF 
V THE SPINAL CORD 

This IS a malady of middle aged and elderly persons of both 
sexes and presents the chnical picture of o progressive lesion 
of the posterior and lateral columns of the spmal cord It is 
associated with pernicious an'cmia Sometimes the cord lesion 
precedes the blood change and dommates the clinical picture 
but m other cases the symptom? of a nervous lesion maj occur 
durmg the course of a fully develox>ed permcious antemia 

31tiology — ^The disease is uncommon before the fourth 
decade of life Its mtiology is that of pernicious anaemia 
to nluch the reader is referred (p 347) 

Morbid Anatomy — The cord is normal m appearance on the 
surface, but on section the posterior and lateral white columns 
present the translucent appearance of degeneration The foci 
of this change he in the centre of the posterior column and 
deep m the posterior part of the lateral column With the 
development of the disease they enlarge progressively until 
they reach the surface of the cord, and mclude all the white 
matter except that immediately eurroimdmg the grey matter 
and containmg the short propno spmal fibres 

Microscopically, demyelmisation and destruction of axis 
cylmders with the presence of vacuohsation, where fibres 
have been completely destroyed, constitute the essential lesion 
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There is etnkingly little neuroglial or %Tisciil3r reaction a 
feature ithich distmguislics this tlistaso from all other sjim'il 
cord diseases The process is most intense in the thoracic 
segments of the cord, but extends up as far as tlie brain stcra 
The cell bodies of degenerated nervo fibres ebow secondary 
changes In some cases considerable penpbcral nerve dcgencra 
tion of the limb nerves may be seen, even greater m intensity 
than the cord changes 

Symptomatology — The onset of nervous roptoms may bo 
preceded by periodical gastro intcstmal dwturbances slight 
fever, diarrhoea alternating nith constipation, pam m the 
hypochondnum, and occasionally jaundice Attacks of this 
kind sometimes punctuate the course of the developed disease 
The onset 13 usualh slowly progressive, and the initial symptoms 
consist of subjective sensory disturbances m the extremities 
especially m the feet The patient complains of feelings of 
wetness, coldness, numbness, of tingling, and of " pms and 
needles ” Similar, but less distressing, paresthesim may lie 
present m the fingcre, which begm to lose fineness of co 
ordmated movement with their appearance Pam below the 
costal margin of “ girdlo ” character is common, and maN 
become more marked dunng the febnie reactions associstol 
with the occasional bouts of tiiarrhcca 

Examination at this stage reveals m many patients the 
peculiar colour of complexion and tho shmy atrophic tongue of 
pernicious amemia The blood max present changes identical 
wth those of the various degrees of pernicious anamua, hut 
m many early cases very little deviation from normal may be 
foimd, although ultimately severe anxmia usualh develops 
It has been mentioned that achlorhydria is extremely comrooa 
m subacute combined degeneration, but it is not yet po'iihle 
to say that it is an absolutely constant finding The spin-il 
cord symiptoms vary according to wbelhor the posterior or 
lateral white columns are prcdommantly affccteil Usiiallv 
the former arc carher involved but by tho time dcfiflih 
symptoms appear the presence of a Itabmski plantar respon-t 
indicates lateral column affection Two clmicnl types may 
be recognised (i) F/nccid Type — In this posterior column 
symptoms may pr^ommato, namely, weakness and flaccidity 
of tho lower limb muscles with some degree of sensory nfaxv 
and of Romlicrgism, absence of tho tendon jerks, an i 
impairment of cutaneous scnsibihty of minor degree over 
the distal parts of the limbs Tlie calf and jilantar 
are almost mvanably tender to pressure, a clinical indieafioi 
of the jicriphenvl nerve degeneration which is always founu 
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on microscopic examination It is possible that further 
observation ■null indicate that peripheral neuntis plays a more 
promment part m some cases of the malady than has hitherto 
been thought Indeed, m some instances the physical signs 
are — at least m tho early stages of the maladj — quite mdis 
tmgmshable from tliose of a peripheral neuritis Sooner or 
later, however, the appearance of a Babmski plantar response 
indicates the presence of spinal cord changes, while the 
associated blood changes help to distmgmsh the case from 
an ordmary one of penpheral neuntis 

(u) Spastic Type — In other cases lateral column signs 
predommate, namely, spastic weakness of tho legs with 
increased tendon jerks, clonus and tho Babmski plantar 
response As the paralj’sis increases pauiful and powerful 
flexor spasms make their appearance and the final condition 
IS one of paraplegia in flexion Sometimes this 85 Tnptom 
complex gives place to that desenbed above as the postenor 
columra are progressively involved Variations of this kind, 
from case to case and from stage to stage m a given case 
indicate the development of the process m the posterior and 
lateral columns of the cord, and eo far from rendering diagnosis 
diflicult constitute one of tho most characteristic features of 
the malady , 

As the disease advances, motor weakness and sensory loss 
mcrease, the patient becomes bedridden and if anaemia be 
present the characteristic signs thereof are added to those of 
the cord lesion As a rule the functions of the cramal nerves 
are unaffected Shght mdema of the optic disc is occasionally 
seen, and retinal haemorrhages may be a terminal phenomenon 
If a severe grade of anaimia accompames these nervous 
symptoms, mental disorder may malie its appearance 
Memory is defective, and the patient becomes irritable and 
confused In extreme cases the patient may be delusional 
and difficult to handle The cerebrospinal fluid is usually 
imaltered 

Prognosis — It is not possible in the present advancing state 
of knowledge to make a definite statement ns to prognosis In 
many cases of pernicious anamua in which appropriate treat 
ment has restored the blood to an approximately normal 
condition, the signs and symptoms of a cord lesion have under 
gone no corresponding degree of improvement, and may even 
have mcreased m seventy nnbd the patient becomes paraplegic 
On the other hand, in early cases, and especiallj those in w iiom 
the signs are those referred to above as resemblmg a peripheral 
neuntis, remarkable improvements maj be achieved The 



918 BISEASES OF THE NERVOUS SYSTEM 

^everely spastic cases, as might be expected, respond much 
less favourably and frequently not at all The stage of 
the disease is then one of profound cachexia vnth motor, 
sensory, and gihincter paralvsis, and the vanous complications 
which arise from this state however produced 

Diagnosis — ^In typical cases the clinical picture is bo 
characteristic as to readily recognisable The patient is 
over forty years of age, yellowish m colour with a malar fluah 
pale mucosie and a shmv tongue, though these signs are 
not constanth present The s^s of a postero-lateral de- 
generation of the cord complete the picture Mhen anamn 
IS absent and the picture of spastic paresis of the legs 
IS pre&ent, disseminated sclerosis can generally be exclud^ 
by the age of the patient, the presence of cut3neou:> sensory 
loss, and absence m the history of the visual symptoms 
which often occur earl^ in the course of disseminated sclerosis 
Moreover, the prominence of parassthesi® in subacute combmed 
degeneration is rarely a feature of diaseminated sclerosis 
With absent tendon jerks and flaceidity of the lower hmb 
muscles tabes may be excluded by the absence of the tabetic 
pupillary abnormahties, of the sensory lo«!s on face and trunk, 
and by the presence of muscular tenderness m place of the 
muscular insensitiveness to pam of tabes !pie cerebrospinal 
fluid also renders the recognition of tabes possible A slowly 
developing polyneuritis may more closely resemble an early 
subacute combined degeneration with posterior column m 
volvement predominating than either of these maladies, 
and in the absence of an extensor or Babmsla type of 
plantar response, differentiation may for a time be difficult 
until the progresjS of the malady reveals signs of lateral column 
degeneration 

Treatment — Whether the blood picture be certainly that 
of i>emicious anemia or not, the treatment of subacute com 
bmed degeneration of the cord is that of pernicious ana?mia, 
but more persistenlly and more tntensitdy earned out Tbe 
improvement m the nervous symptoms must be the "ole guide 
in this r^pect, and no precise rules can be laid down Intm 
muscular mjections of a liver extract may be necessary daily 
for three or four weeks before a progressive improvement sets m 

As has been said, the spastic type of subacute combined 
degeneration frequently makes no response whatever to 
treatment, but the flaccid type, especially m its earl^ stages, 
TTiIl often improve m a remarkable manner if treatment be 
continued over a long penod, and " maintenance " doses of 
a liver extract be given from time to tu 



THE HERDDO-FASIILrAL ATAXIES 919 

Details of treatment are given under the headmg of 
pernicious anasnua {vxde. p 362) 

If an an®mie patient respond to this treatment, the ataxy 
of gait and the n eakness may be dealt with by carefully graded 
re education exercises and by massage In the terminal 
stages of the malady, sleeplessness, pam, flexor spasms m the 
legs, cystitis, and, bedsores may all call for appropnato 
^Tnptomatic measnrea 


THE HEREDO TAiHLIAL ATAXIES 

This group of associated maladies mcludes several clinical 
types of motor disorder, which depend for their respective 
features upon a varying incidence of degenerative changes in 
the parenchymatous elements in cerebellum, bram stem, and 
cord As the title of the group mdicates, hereditary and 
famihal factors are the rule 

.ffifiology, — Direct or mdirect mhcntance is present m 
most instances, and several members of a family may be 
affected, both sexes being equally hable The symptoms 
commonly make their appearance durmg childhood Beyond 
these simple facts of observation nothmg is known of their 
causation, but it is probable that a developmental defect is 
responsible 

Morbid Anatomy — ^Usually, there is no macroscopic abnor 
mahty of the nervous system The essential lesion is a primary 
neurone degeneration, with an associated secondary neuroghal 
reaction £i the spmal cord, the postenor column fibres and 
the two spino-cerebellar tracts on the afferent side, and the 
pyramidal tract on the efferent, are the neurone systems most 
commonly affected In the bram, cerebellar neurones, both 
mtnnsic and projection systems, cortico spmal fibres, and 
retmal neurones are the systems usually mvolved I^ot all 
theae systems are mvolved m each type Thus, m rriedreich’s 
ataxy, the mcidence of the lesion is m the postenor and lateral 
columns of the cord, while m certam forms of cerebellar ataxy, 
cerebellar neurones alone pi^ent pathological changes 
The foUowmg climcal types are described — 

Friedbeioh’s Ataxy — -A disease developmg slowly durmg 
childhood, frequently affectmg more than one member of a 
generation and characterised by the signs of progressive 
degeneration of postenor column, pyramidal and spmo cerebellar 
fibres, and by certain skeletal deformities 

■Etiology — commonly makes its appearance dunng the 
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second five years of Me, but may not do so until adult Me is 
reached It tends to develop progressively until the subject is 
disabled, but its course may be arrested in the early stages before 
gross disability is product While the malady is commonly 
reported in generations preceding the one which comes under 
observation, single cases occumag m a stock otherwise free 
from all trace of nervous disease may occur 

ilorbtd Anatomy — Degeneration of the exogenous fibres of 
the posterior columns and of pjTamidal and spmo-cerehellat 
fibres with resulting sclerosis of the postenor and literal 
columns are found There may also be degenerative changes 
in the cells of Clarke’s column (nucleus thoracicus) 

Symptomatology — ^The symptoms of the disease are the 
natural result of a lesion of fibre systems named above In 
the legs are found the charactenstic signs of postero lateral 
cord degeneration, namely, weakness and flaccidity of the 
musculature absence of the tendon reflexes, the extensor type 
of plantar response, and impairment of the sense of position 
with a corresponding degree of sensory ataxy 

In the arms, signs referable to disturbance of cerebellar 
function predoimnate, namely, tremor and unsteadiness of 
movement 

The arms and head show 6ie jerky movements when the 
muscles which innervate the hmbs and neck are in action 
Similarly, the facial and articulatory musculature may be 
affected with the production of facial twitching and disorder 
of articulation A fine nystagmus is the rule 

All these symptoms develop insidiously At first the child 
becomes unsteady on its feet, tends to stumble and fall and to 
have diflaculty in changing position In some cases the child 
has never been normally rumble on its feet from earh childhood 
Later, the gait becomes markedly unsteady and the arms abo 
show disorder of movement 

In addition to these indications of nervous disorder, certain 
skeletal deformities are the rule lypho scohosis of the 
thoracic spme and pes cavus A rare symptom la optic atrophy 
mth nsael delect Other coogearta? aaomahes hare been 
recoiled such as congenital morbus cordis 

The course of the disease is usually very slowly progressive, 
although, as has been stated, arrest may occur at any stage 
Death usually results from mtercurrent maladies after the 
patient has bwome disabled and bedndden 

Trealmenl — ^Hie course oi the malady is not materially 
influenced by any mode of treatment, but its progress may 
be delayed and the final stage of complete disabihtv may 
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sometimes be put off by careful massage and remedial 
exercises 

Hereditary Cerebedlar Ataxy — Tins comparatively 
rare malady develops somewbat later in life than Priedreich’s 
ataxy, occasionally m a family ono member of winch presents 
the latter disease, and resembles it pathologically and clmically 
m certam respects Thus, there is degeneration of the spmo 
cerebellar and pyraimdal fibre systems, as m Pnetlreichs’ 
ataxy, but also degeneration of neurones within the cerebellum 
Clinically, the same signs of cerebellar disturbance are seen 
namely, nystagmus, articulatory disorder, tremor and ataxy, 
and m the lower hmbs the phenomena of spastic wealoiess 
with their appropriate reflex alterations Primary optic 
atrophy may occur 

Cerebellak Atropity — ^ITiere are two forms of this 
primary cerebellar degeneration (1) cortical atrophy, and 
(2) atrophy of the white matter (the so called ohvo ponto 
cerehellar atrophy) 

Clinically, these are usually mdistmguishablo, and consist 
of a gradually increasing cerol^llar atavy involving the hmbs 
and the musculature of articulation Nystagmus may be 
absent The patient is commonly a middle aged or elderly 
adult The malady is slowly progressive and does not respond 
to treatment 

PROGRESSIVE MUSCULAR ATROPHY 

General Considerations on Muscular Wasting — ^Sluscular 
atrophy may result from disease primanly affectmg the muscle 
fibre itself, or from disease of the motor neurone innervatmg it 
In the differential diagnosis of the various chmeal conditions 
which present muscular wastmg the following factors are of 
importance (1) the mode of development and the distribution 
of wastmg , (2) the presence or absence of certam pecuhanties 
m the wasting muscle (fibrillation, tenderness, changes m 
direct and eleetncal excitability) , (3) the presence or absence 
of signs of CO existing disease of the nervous system , and (4) 
the presence or absence of heredo famihal factors 

Cases of muscular atrophy fall mto four mam groups • (a) 
primary muscular dystrophy (myopathy) and certam albed 
conditions , (b) progressive muscular atrophy of spmal origm , 

(c) muscular atrophy secondary to paralysis of nervous origm , 

(d) atrophj of muscles following arthntis 

The differential criteria given above may now be considered 
in detail 
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1 Mode, o/ Deitlojmeni and Dislnbnlton —Speabng 
generally, the wasting of muscular dystrophy and of pro 
gressive muscular atrophy are very slowly progre'isive, the 
weakness bemg a result of the wasting In post-paralytic 
atrophy weakness precedes wastmg, and may be sudden in 
onset, while the wastmg is more gradual Bilateral sjunmetry 
of wastmg is characteristic of muscular dystrophy In pro 
gressive mnscular atrophy the wastmg, although bilateral and 
often symmetrical m mcidence, is rarely symmetrical m degree, 
smce wastmg appears m one lunb earher than m its felloir, 
and remams more advanced m the earher affected^muscles 
When wastmg of the mtrmsic muscles of one hand remains 
unilateral for more than a year, the presence of a cervical nb 
may be suspected Of equal signihcance is the mcidence of 
the wastmg throughout the musculature generally Thus, m 
muscular dystrophy the muscles of the hmb girdle and the 
proximal limb segment ate predominantly and often exclusively 
affected while m progressive muscular atrophy wasting 
commonly begins m the ^tal Umb muscles and remams most 
mtense m these Again, m muscular dystrophy the face 
muscles are often affected but those of deglutition, respiration 
and phonation escape The reverse is the rule m progressive 
muscular atrophy 

In artbntis ^e muscles affected are those proximal to the 
jomt, and particularly the jomt extensors, ey, the va«ti in 
arthritis of the knee jomt 

2 Features of the ^asltnff Jlf uac/w —The irregular clonic 
tintchm^ of small muscle fibre bundles known as fibrillation 
are a promment feature m progressne muscular atrophy, 
mconstant and alight m peroneal muscular atrophj and 
post paraly-tic atrophy, and absent in muscular dyst^oph^ 
In muscular dj’Btrophy and progreasive muscular atrophy the 
wasted muscles are painless on pressure , m wasting eecondarj 
to a lesion of a peripheral motor nerve they are commonlv 
extremely tender to pressure while wastmg is m progress In 
muscular dystrophy the mechanical and electrical excitability 
of the muscles wane progressively and finally disappear, 
without the latter undergomg anv quahtative change In 
progressive muscular atrophy and m post paralytic wasting 
the mechamcal excitability is mcreased and at a certain stage 
of wastmg the reaction of d^neration maj bo pre«ent In 
muscular dystrophy alone, the association of wasted with 
enlarged muscles is seen, the enlargement (pseudo hypcrlrophv) 
bemg due to fatty and fibrous infiltration of the muscle 

In two muscular diseases, dj-strophia m>otoiu<n 
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Thomsen’s disease, a condition of myotonus or delayed 
relaxation is seen 

3 Stffns of Nervous Disease — ^Apart from an inevitable 
disappearance of tendon reflexes in wasted muscles there are 
no signs of nervous system involvement m muscular dystrophy, 
but such signs are found in progressive muscular atrophy and 
m post paralytic atrophy 

4 Age OTid Heredo Familial Factors — ^Muscular dystrojiby 
commonly begms in infancy, childhood, or adolescence 
Progressive muscular atrophy is a disease of adult hfe In the 
latter heredo famihal factors are absent, but are constant m 
muscular dystrophy. 


Motor Ketirone Disease 

Progressive Muscular Atrophy, Chrome Bulbar Palsy, and 
Amyotrophic Lateral Sclerosis — ^Under these headings are 
desenbed a smgle pathological process consisting m a pnmarv 
degeneration of motor cells of the anterior lioms of the cord, or 
of certam cranial nerve nuclei, and also m a degeneration of the 
lateral ivhite columns of the spinal cord The chmeal picture 
vanes according to the mcidence of the motor cell degeneration, 
and also accoKling to the relative degree of lateral column 
degeneration In some oases the latter may not be evident 
clmicaUy, while m others it dommates the clime&l picture 
Three mam clinical types of the malady are described, but 
mixed types occur 

Sltiology. — ^Rarely the disease may develop m the second 
decade of life, but the greatest frequency of case mcidence is 
m the fourth decade Males are more frequently affected than 
females, and this predominance increases with the age of onset 
Its causation is quite obscure, and as is common m such circum 
stances, trauma is sometimes mvoked as a causative factor, 
but without conclusive evidence A comparable climcal picture 
IS sometimes produced by syphilis, but syphihtic amyotrophy 
Tims a somewhat different coarse, and is genersUy distinguish 
able both on clinical and serological grounds 

Morbid Anatomy — ^There are no striking macroscopical 
abnormahties m bram or spmal cord The latter, seen m a 
section stained by the Weigert method, shows pallor of the 
lateral columns, particularly of the pyramidal tracts, and 
some change of this kind is seen even m cases which 
diirmg life, presented no clear sigiw of pyramidal tract 

mvolvoment 

By the Nissl method tho motor nerve cells in the affected 
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regions are found to bo dummshed in number, the rcmaimag 
cells bemg shrunken and altered in form and appearance A 
sbgbt degree of secondary nenrogbal proliferation may bo seen 
S im i la r changes are found m the cramalnerve nuclei when the 
incidence is bulbar, while the Betz cells of the cerebral motor 
cortex may also be involved The wasted muscles show all 
degrees of muscle fibre atrophy 

Symptoms — When tho symptoms are referable, nbolly or 
almost so, to degeneration of cells m the cervical segments of 
the cord, we speak of progressne. muscular air<^h.y , when there 
are signs of an associated literal column sclerosis we speak of 
amyotraphxc lateral sclerosis, while in the case of a bulbar 
mcidence of the nerve cell degeneration we speak of chrome 
bulbar palsy This differentiation of the malady into three 
clinical types is artificial since a given case may present signs 
of all three, and this m varying proportion In simple pro 
gressive muscular atrophy, so called, wastmg usually mates 
its first appearance m the mtnnsic muscles of one hand 
This wastmg is sometimes preceded by transient local aching 
pains and by panestheaise The wastmg may odvance slowly 
up the limb, involvmg successively the shoulder girdle and 
scapular muscle mcludmg the lower half of the trapezius, 
the rhomboids, serratos magnus (S anterior) and latissiinus 
dorsi, and finally the neck muscles, mcludmg the stemo 
mastoid, and the muscles of respiration Weakness follows 
wasting and is in proportion to the degree of the latter 

The wastmg muscles fibnllate freely, and their mechanical 
imtability (“ tap contraction ”) is greatly increased and the 
reaction of degeneration may be present The mtcrval between 
tbe involvement of the two arms is generally a matter of several 
months but usually less than one year Tlie progress of tlie 
disease van^ from case to case The wasting maj become 
arrested before the region of the shoulder girdle is mvnded or, 
on the other hand, progress may be rapid and involvement of 
tbe neck and respiratory masdes may result m death within 
two years from the apparent onset of the malady The degree 
and erteid rd dbe gewerayiy g«ta i/asrii 

as to which of these two courses the malad} is hkclj to run 
m a given case, free and widespread fibrillation, involnng 
muscles not yet wasting, being of bad prognosis 

Chrome Bulbar Palsy. — This is tho expression of a 
degeneration of the motor crania! nerve nuclei identical with 
that which may occur in the cervical repon of the spmal cow 
It IS seen more frequently in males during the fourth and Wm 
decades of life From the topography of the paralj-ss it la 
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often spoken of as “ labio Imguo larjTigeal ” or “ labio linguo 
phaiyngeal ” palsy The onset and progress are slo^ The 
tongue 13 earliest and most severely affected An indistinctness 
and laboured quahty of the articulation is the first symptom, 
and may at tho onset appear only on fatigue Later the 
mobihty of the tongue and lips becomes deficient, the tongue 
shrinks, becomes imnUed, and fibnllates {reel} Later, the 
lar3mgeal and suprahjoid muscles and those of the soft palate 
are mvolvcd The articulation becomes unmtclhgible and the 
voice vreak and nasal m quality Weakness of the bps and 
of the soft palate allow dribbling and regurgitation of fluids 
through the nose, and when the pharyngeal muscles are affected 
deglutition becomes difficult In th^e circumstances particles 
of food are apt to enter the glottis, with the production of an 
aspiration pneumonia and death This symptom complex maj 
exist alone or be associated with tho wasting of the limbs 
already described , the bulbar symptoms may usher m the 
disease or bo a late compUcation 

Amyotrophic Laletal Sclerosis — Ono or both of the above 
clinical pictures may be associated with signs of sclerosis of 
the lateral white columns of the cord and of pyramidal fibres m 
the brain stem These signs predominate in the lower limbs, 
which may become spastic, with increased tendon jerks, clonus, 
and a Babmski type of plantar ri^ponse Tho most common 
climcal form of tho disease is that in which wastmg of the 
upper limbs and spastic paresis of the lower limbs are combmed 
Either group of symptoms may usher m the malady It is 
probable that most cases of so called primary lateral sclerosis 
are examples of this disease, m which lateral sclerosis antedates 
progressive muscular atrophy m the arms Although wastmg 
and fibrillation predominate in the arms, signs of lateral sclerosis 
involving the upjier hmb musculature m its consequences 
are seen m mcreased tendon jerks and mcreased mechanical 
irritability The brisk jaw jerk so frequently seen in 
amyotrophic lateral sclerosis is another sign of pyramidal 
tract sclerosis 

Unlike what is found w certain other diseases jn which the 
pyramidal tracts are the seat of change, the abdominal reflexes 
are not abolished early in amyotrophic lateral sclerosis 

Most diffi.cult of diagnosis are those cases of progressive 
muscular atrophy with bulbar symaptoms m which wasting of 
the hp, tongue, laryngeal and pharyngeal muscles is minimal, 
but phenomena of impaired Upper motor neurone function 
predommato Here the tongue js small and spastic, there is a 
tendency to emotional overaction of the face musculature, and 
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wasting in the upper Lmhs is sbght Such cases son’cnhat 
resemble the condition known na p«eudo bulbar pals\ , but tlie 
gradual onset and the chmcal course with ultimate de\cIop 
ment of muscular wastmg generally serve to exclude the latter 
Prognosis— In all except a few cases of the cervical cord 
variety, where arrest maj occur, the disease steadily progresses, 
and ultimately proves fatal from pulmonary comphcationa 
mthm three years from onset 

Treatment — ^There is no treatment which matemllv 
mfluences the course of the disease m any of its clinical 
varieties Stiyehnme and the use of electrical stimulation of 
the affected muscles are useless, and mdeed the latter raa\ be 
harmful and there is no justification for its use The ai oidanco 
of fatigue and all forms of stress and the maintenance of the 
general health are all that tan be profitabU attempted The 
administration of vitamins E and Bt for avhicli extravagant 
claims have been made, has now been shown to be of no \aliic 
in either motor neurone di«ca«e or muscular djstrophj In 
bulbar palsj the'pationt has least difiiculta with bcuu solid food 
Even in cases of syphilitic amyotrophy arrest of the progress of 
the wasting is generally the best that tan be hoped for 
Circumstances often Tonko the assumption of tho passive role in 
treatment thus indicated aery difficuU to maintain hut it mu'>t 
bo remembered that the adoption of acti\ o local measures such 
for example as clcctncat stimulation, do&i little but exhaud 
the patient 

^OORESSITE SPD.AL MOSCUL.UI ATBOrm. or Cnil-DBEN 
(Werdnig Hoffmann) — Tlie aetiology of this relatively un 
common disease is unknown It may occur m several members 
of a generation and both sexes arc equally affected It dcreloi:»3 
from birth or durmg the first six months of life 

Symptoms —The apparently healthy mfant begins to lose 
power the trunk and proximal limb muscles being moot severely 
affected Tlie reflexes are abolished, and electrical excitabilitv 
of the muscles disappears Tlie sphmeters arc unaffected -and 
there is no sensory disturbance or mental deterioration 

Death takes place witlnn from three to five xeais Tlic 
lesion IS an atrophy of the ventral horn cells and of the ventral 
nerve roots The mnhdy is uninfluenced by treatment 

t 

I’EKOXEAL 31USCULAR ATItOI’in 
(Ncunfic, or Cfiartot Mant Tooth Typt) 

Tins disease is a form of slowly progressive muscular wasting 
of characteristic distnbution It is both faraihal and hvrcditary 
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and makes its appearance m one of the first three decades 
of Ufe, most commonly towards the end of childhood Males 
are more frequently affected than females It may first 
become manifest after an acute specific fever Its etiology 
IS unknowm 

Symptoms — ^Vastmg first develops m the plantar muscles 
and then m the peronei, long extensors of the toes and calf 
muscles , later tlie muscles of the lower third of the thigh 
are affected When the malady has been present for some 
^ears, wastmg may make its appearance m the small hand 
muscles , ultmiately both feet and hands become deformed 
The wastmg first invades the distal part of a muscle and later 
extends to its proximal portion In this way, when the lower 
third of the thigh is wasted, the limb above the knee assumes 
the form of an mverted Indian club 

The wasting is frequently, but not constantly bilaterally 
syimnetncal The progress is so extremely slow that the 
subject may reach middle age before being senously disabled 
FibiUlation in the affected muscles may be seen, but is never 
marked 

Tlie ankle jerks disappear as the calf muscles become 
mvolved, and later the knee jerks also disappear There may 
be impairment of all forms of sensation over the wasted 
territory of the limb 

The disease does not shorten life and is not amenable to 
treatment, though the foot drop may call for mechanical 
support 

Morbid Anatomy — There is degeneration of the posterior 
white columns of the cord and also of anterior horn cells, 
the antenor nerve roots are shixmken and the branches of 
the peroneal nerve may show some mterstitial neuritis 

IVrUSCDLAR DYSTROPHY 
{Myopathy) 

Under tins heading, w© deal with a condition in which the 
skeletal muscles from congemtal defect and progressive patho 
logical change undergo atrophy There is no associated lesion 
of the nervous system, and the disease is a pnmaiy one of the 
muscles themselves 

The iEtiology is unknown, but maj be of the nature of a 
qualitative defect in the embryonic ti'^sue m wluch differentiated 
muscle fibres arise It commonly occurs in several generations 
of a family and m the members nf one generation The malady 
may bo transmitted by either sex and may occur in either 
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, The pseado hypertrophic vanety predominatea ui mates but 
the other varieties are more cquallj' distributed fictuecn 
the sexes 

filorbid Anatomy. — The muscle fibres are diminished in 
number and the interstitial tissue is increased in some muscles 
to such a degree that Lttle or no contractile tissue remains 
In the enlarged muscles fat globules are deposited in the 
fibrous tissue Microscopically, the muscle fibres are shrunlicn, 
vacuolated, and altered m form, and their nuclei are mereased 
in number 

Symptomatology. — ^The malady develops durmg mfancj or 
childhood It IS slowly progressive, and although in the 
pseudo hypertrophic form some of the muscles are enlarged, 
the general progress la towards wasting of the affected muscles 
The imtial symptoms vary according to the clinical vanetj of 
the disease present In many cases the child has never been 
normally nimble on its feet, and may have learned to ualh 
and stand unduly late Attention is called to the condition by 
the child’a waddhng gait, its tendency to fall, mth a resulting 
difficulty m regaining the erect posture In these circum 
etancea the child rolls over on to face, gets on to hands and 
knees, and then proceeds to climb up its legs by moving the 
hands alternately upwards on the limbs ‘Weakness of the hip 
extensors and contracture of the flexors lead to the adoption 
of an extreme lordosis, and weakness of the shoulder girdle 
muscles to winging of the scapulae 

Certain muscles are constantly affected These are the lower 
part of trapezius and of pectoralis major, latissimus dorai, 
serratus magnus (S anterior), bice|ra and triceps, and m the 
lower limbs the adductors and hamstrmgs When pseudo 
hypertrophy is present it mvolves erector spinu, the masseters, 
deltoid, spmati, sometimes biceps and triceps, and m the lower 
hmbs the calf muscles, vasti, and glutei Both wasted and 
enlarged muscles are weak, and the weakness is m proportion to 
the degree of atrophy of contractile tissue The mechanical 
and electrical excitability of the affected muscles progrcs^ivels 
wan© and disappear, the electncal excitabihty undergomg no 
qualitative change such os the reaction of degeneration 
Fibrillation does not occur Dltimatch , kypho Ecoho‘»is and 
contracture and deformity of the legs develop m the pseudo 
hypertropluc form of the fliscnse Tlie tendon jerks become 
enfeebled and disappear as the relevant muscles waste Thtro 
IS no sphmeter defect and no sensory change The following 
clmical varieties are recognised, but mixed forms are 
common 
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PsEUDo-HyrERTOOrino Ttpe. — This is usually seen in 
males, is tho commonest typo, and develops during the first 
decade of life. The subjects do not reach adult life, becoming 
bedridden within a few years of onset and succumbing to 
some intercurrent disease, generally to pulmonarj’^ or intestinal 
infections. 'A waddlitig gait and enlargement of tho calves 
may first attract attention to tho child. The topography 
of wasting and pseudo-hypertrophy have already been 
stated. 

Scapulo-Humeral (Erb’s) Type. — This occurs in children 
and adolescents of either sex. It is more slowly disabling than 
the pseudo-bypertropbic variety, and'the patients reach adult 
life. • IVeakness of the shoulder and then of the pelvic 
gucllo muscles, with winging of the scapulae and lordosis 
and with wasting of the muscles concerned, are the features 
of this variety. Occasionally some enlargement of muscles 
is seen. 

Faoio-Soapulo-Humebal (Lakdouzy-Dejerine) TiTE.— 
This resembles the preceding type, but in addition there is 
marked weakness of the facial musculature, with thickening 
and eversion of the lips. The eyelids cannot be closed nor the 
teeth covered. 

Distal or Simple Araorinc Type. — This relatively rare 
typo diSers from those described above in that the incidence 
is in the distal limb muscles mainly, the facial muscles being 
affected later. 

In all forms the ocular, lingual, laryngeal, and pharyngeal 
muscles are intact. 

Diagnosis. — The factors governing differential diagnosis 
have been stated in the chapter dealing with “ Progressive 
Muscular Atrophy ” (p, 022). 

Prognosis. — ^Recovery is unknown in any form of myopathy. 
In general it may be stated that the earlier in life the condition 
appears the more rapidly docs it progress. The usual termina- 
tion is from some pulmonary complication. In tho pseudo- 
hypertrophic typo the patient does not reach adult life, becoming 
bedridden and dying'within five or six years of the onset. In 
the other types, progress is much more gradual and adult life 
may be reached. 

Treatment. — From what has been said above, it is clear tliat 
no material influence is exerted on the malady by any form 
of treatment. Attention may most profitably be directed to 
retarding tho development of contracture and deformity^ by 
means of massage and of such active exercises as the patient 
may be capable. . - 

S9 
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M\atoma Congenita [Am^oioma Cougeiiiia) 

A rare disease of infancy, thonght by some authontiea to 
be identical with the simple atrophic ^anetj of muscular 
dystrophy, but difiermg from this m that there m a tendency 
to gradual and partial recovery It is imdoubtMlv a familial 
and possibl} an hereditaiy malady, certamlj clo‘^l> allied to 
myopathy The new bom child has small and extremcH soft 
muscles, which render possible an abnormal range of pasaoe 
mobvhtj of the limbs There is no wasfmg and no associated 
signs of nervous lesion 

The child is not able to sit up or to hold its head erect until 
the second jear of hfe, and may never be able to stand or nalk 
OccasionaUy, howeier, the capacity to do this maj develop 
The malady is not amenable to treatment 

Myotonia Conoentta (Thomsen's Disease) 

A very rare hcredo famihal disease of obscure nature and 
ongm characterised by a pecuhar tome spasm and deh^cd 
relaxation of the muscles on voluntan effort The onlv 
discoverable lesion is an enlargement of the muscle fibres 
which are poorly stnated It develops during childhood, and 
the myotoma is always maximal on resuming activity after 
rest There is not much weakness and sometimes the muscles 
may be enlarged assunimg herculean proportions All the 
skeletal muscles may be affected Its progress is extremely 
slow and there may be some degree of asoociated mental 
impairment It is not amenable to treatment 

Myotonia Atpophica (Dgstropha JUpolontca) > 

A rare heredo famihal disease of unknown setiology, develop 
mg durmg early adult hfe and occurring osunlij m males It 
IS characterised by atrophy of the facial muscles of «terao 
mastoid of the forearm, hand and leg muscles, and nho bj 
myotoma, which is best and most constantly seen m the facial 
and tongue muscles, in the flexors of the forearm and in 
the calf muscles Percussion or electneal stimulation of the 
myotome muscles evokra a slov localised contraction and 
delayed relaxation of the muscle fibres Voluntarj contraction 
15 also followed by the same delayed relaxation Xho patient 
has a myopathic facies, with considerable weakness of the 
facial musculature Associated with these symptoms are 
mental detenoration premature baldness cataract, and atrophv 
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of the testicles. There is iisually a history of .presenile cataract 
iii the generation immediately preceding tho myotonic genera- 
tion, and of senile catoraefc in the second generation. Tiio 
myotonic generation, therefore, is the third abnormal generation 
in the family, A myotonic individual has, however, been Imown 
to become the fatlicr of a healthy child. It is clear from the 
wide range of symptoms that something more than a purely 
muscular disease is in question, and it is probable that we are 
dealing with a degenerative disease, developing over more 
than one generation and involving other structures than the 
inusculaturo. Of its &orbid anatomy little is knou n. Quinine 
in C-gr. doses twice or tlirico daily reduces tho myotonia 
appreciably. 


Family Periodic Paralysis 
Tills is a rare liercdo-familial malady developing in 
childliood or adolescence, and chaiactcrised by attacla of 
paralysis affecting mainly the thoracic and proximal limb 
muscles. These often come on during tho night or during 
periods of rest, aud reach a maximum within a few hours, 
passing off again after a similar interval. As weakness develops, 
the tondonyefioxes and tlie electrical excitability of the muscles 
wane and^disappcar. Consciousness and sensation are un- 
impaired. An occasional ptosis is tho only sign of muscular 
involvement within tho distribution of cranial nerves. 

Death is reported to have occurred during an attack. 
Potassimu chloride in 10 to 15 gr. doses will avert or cut short 
an attack. 


aiYASTHENIA GRAVIS 

Although there is rarely any muscular wasting in this malady 
it may appropriately be considered liero, since the constant 
feature in its symptomatology is a disturbance of- muscular 
power without discoverable nervous system disease. TJiero 
are no heredo-familial factors, 

^Etiology. — It is of unknown oJtiology, is sliglitly more 
common in women than in men, and develops during adolescence 
or early adult life, though rarely an onset in elderly persons is 
scon. Occasionally it coexists with exophthahnio goitre. 
There is ’reason to think that tho essential disorder in this 
disease has its scat in the neuromuscular junction. When the 
ncr\*o' impulses reach this junction acctyl-cholino is liberated 
and renders the muscle fibres sensitive to tho nerve imiJulso. 
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But if this substance be not liberated, or if it be prematurely 
destroyed, muscular contraction either fails or is meffeetne 
One or other of these abnormahties is probably present m 
myasthenia gravis It has been found that the injection of 
physostigmme (or of the synthetic product “ Prostigmin ”) 
\vill temporarily abolish this defect and cause the complete — 
or almost complete — disappearance of all the symptoms of 
myasthenia gravis m. a very tlramatic fashion the effect lasting 
for two or three hours RTierc diagnosis is uncertain this 
fact provides us with a diagnostic test Four cubic centimetres 
of prostigmm with tIa gr of atropine sulphate (to check the 
peristalsis which would otherwise occur) are mjected Iiypo 
dermically and m about half an hour the patient s muscular 
condition is approximately normal, and so remains for a few hours 
Morbid Anatomy — An enlarged persistent thymus is 
commonly but not constantly found Small foci of mononuclear 
cells (lymphorrhages) arc foimd m the muscles especially 
the oculomotor muscles, the Uver, and the myocardium 
Occasionally tliere may be some muscular atrophy with 
degenerative changes in the muscle fibres Nothmg is knoivn 
of the significance of these changes 

Symptoms — The essential symptom is the rapid develop 
ment of fatigue and transient paresis m voluntary muscles 
Muscles supplied by both cramal and spmal nerves oro affected 
The extrmsic ocular muscles are almost constantly affected in 
varying degree and m a given case may for long periods be 
exclusively mvolved Ptosis variable squmts and diplopia, 
droppmg of the jaw and weakness in mastication, weakness of 
phonation articulation and deglutition may all occur, and any 
of the trunk and limb muscles may be similarly affected In 
severe cases the least exertion may produce a transient 
weakness of the muscles employed and render the patient 
mcapable of any activity to some instances the muscubr 
affection is severe and widespread and death may occur 
withm a fen months of onset from failure of the respiratory 
muscles In other cases the malady runs a chrome course 
and in these the ocular muscles are predominantly or even 
exclusively affected, and permanent panlysis of ocular move 
ment may result If this involve aU the ocular muscles the ocs 
come to rest m the median position and diploiua disappears 
Occasionally the pupillary reactions are defective while 
ptosis may be replaced by Iid retraction and some exophthnlrao’’ 
Striking vanations in the clinical course of the malady 
occur, and patients apparently m grav c danger of respiratory 
paralysis may regam power and remain for long penoda free 
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from symptoms roradio stimulation also temporanl} exhausts 
themuscio nhicJi may teaso to react for some seconds Usuaily 
the tendon jerks remain activo^and mexlnustible 

Diagnosis depends Jargely upon the ranability of the 
symptoms upon their mcreasD by exertion and by the absence 
of qinbtatire clnnge in the leflcxcs or of sensory loss 

Prognosis — As has been said above the malady may prove 
rapidly fatal, may undergo apparent arrest or long remission or 
may become localised to the ocular muscles and remain chronic 
over a long period of years It is probable that the younger 
the patient and the wider the involvement of hmh and truni 
musculature the worse the prognosis as to duration of life 

Treatment — All exertion or emotional excitement must he 
avoided Massage and electncal stimulation of the muscles are 
contraindicated There is no eertamly effective method of 
treatment for this malady The influence of prostigmm is 
temporary and its repeated admuustration may lead to grave 
mcreaso of weakness after the effects of a given dose have 
pawed off The dose for intramuscular injection is 1 to 2 rogms 
and atropino sulphate (gr l/lOO) may be given nith it to 
inhibit the peristalsis it evol cs Prostigmme may also be given 
onlh from four to eight n mgm tablets being the daily dosage 
so spaced as to facilitate the taking of food Again a single 
doso may tide the patient over a period of respiratory 
embarrassment 

Some cases maintain an unproved level of muscular poncr 
when kept on epheclnne sulphate (gr | t d s ) and favourable 
results have also been claimed for glycme (gr 50 to 100 loe 
daily) Complete or almost complete remissions of very long 
duration (months or years) are not uncommon and render 
the assessment of treatment difficult 


POLYNEURITIS 
{3ItiUtple Penp^eral Neuntts) 

Under these titles wo are concerned with a stnkmgly 
uniform reaction of the nervous system to various poisons 
winch also simultaneously affect the heart muscle While 
the damage suffered bv the peripheral nerves is responsible for 
the olmical manifestations of polyneuritis the central neurones 
of bram and spmal cord do not escape and themselves present 
pathological changes With certam exceptions it is the 
functions of the spinal nervra which are affected and one of 
the features of the condition is the bilateral syanmetrv of the 
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pnraljses and other symptoms The essential lesion ih \ 
pirenchjTnatous degeneration of the nerve fibres 

etiology — ^Despite the apparent diversity of the poisons 
which give nse to xt polyneuritis displays a remarkable clinual 
nntl patliological umformity A xrxde range of chemical sub 
stances from arsemc to alcohol and such comple\ substances 
as the evotoMns of diphtheria maj gi\e nse to xt while it 
develops in tvpical form in such metabolic disturbances as 
btrx ben and diabetes Finally it is not uncommonly en 
counteied ^\ben no discoverable cause is operative In the«e 
circumstances we may ask uhether these diverse agenaes do 
in fact act directly upon the nervous system to produce a single 
mode of reaction or whether they may perhaps do so indirectly 
and in vnrtue of a common disorder of metabolism induced by 
them a disorder in the courseofuluch a smgle tovic metabolite 
IS produced m the body to become the direct neural and m }0 
cardlial poison We cannot jet saj that such an hj|)Othesis 
covers every 'etiological vanetj of polyneuritis but there j« 
evidence suggestiug that many vaneties are so induced e g 
ben ben alcoholic polyneuntis and the poljneuntis which is 
occasionally seen in gastric ulcer or carcuioma or in hyperctnesis 
Carhoiijdrates are essential to the metabolism of nerre 
cells and vitamin Bj is e«isential to their ondation nithm the 
coU In the absence of this ntanun this breakdown m the 
nerve and cardiac cells is arrested at the stage of pjmvic acid 
formation and it is conceivable that this substance is toxic for 
the nervous system It has to be remembered however that 
in ben ben the best estabhshed example of avitammo«i3 
tlie svmptoms and the lesions are referable not to nerve cells 
m the brain but to the axis cjhnders of peripheral ’nerve" 
Therefore it is evident that the chain of processes leatbng to 
the development of a poIiTieuntis in the presence of vitamin Bi 
deficiency still contains undiscovered ImlfR 

It lias been suggested that ntarain Bi deficiency maj ansc 
either from deficient vitamm intake (as in ben ben) or from 
defective absorption of vitamms in the nhraentary canal (ns 
in gastric ulcer and hyperemesis) 

However whatever the facts raaj ultimatclj prove to show 
there remains a considerable residue of cases of polmeuritis 
both acute in onset and of gradual development and clironic 
course in which in the present state of 1 nowledgo it is niipo'^d Ic 
to invoke anj mode ol avitaminosis Such are the varieties of 
poljneiintik 1 nown as Landrv a parilysis acute felnie poO 
neuritis and a more chrome varietv often associated wath 
some papillcedema and a great increase of protein m the 
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ccrebro spiail (luul -These arc found to occur in subjects 
apjoarcnliy heiJtJiy •jdegwftJcI) J)owrj9J>cd and hoc from nJJ 
discoveiablc infectious 

In short t)ie problems of polj neuritis are still far from 
complete solution ' 

It IS customary to include lend among the metallic poisons 
producing polj neuritis but both ilmicallj and pathologically 
the nervous affections arising from lead poisoning differ from 
polyiicimtis and therefore lead paralyses will be dealt with 
separately This applies also to the chmeo pathological 
phenomena associated with other chemical poisons such for 
example as carbon disulphide 

The symmetry with which the peripheral nerves mninlj 
those innervating the limbs are involved m polyneuritis and 
the associated mjocardial affection justify the assumption that 
the vanous poisons concerned circulate in the blood stream 
and gam access to the nervous system from this source but m 
the case of one form of polyneuntis namely diphtheritic 
paraljsis there occur certam local paralj ses which suggest 
anotiier possible channel of access of poisons to the neurone 
namely, the perineural lymphatic space 

Morbid Anatomy — Tlie essential lesion m the peripheral 
nerve fibre is a parenchymatous degeneration most intense at 
Its distal part Tho mjelin sheath is most severely damaged, 
being broken down mto fat globules Tho axis cjlmders are 
degenerated and there is proliferation of the cells of the sheath 
of Scliwarm A less severe degree of fibre change and some 
nerve cell change is also seen m the bram m long standing cases 
In fatal cases tho heart muscle shows fatty mfiltration and 
myocardial degeneration 

Cerebrospinal Fluid — This usually shows no abnormahty 
but a slight increase in the protein content is sometimes found 
Rarelv the 'increase may be considerable and the fliud of a 
yellow colour * 

Symptoms -—The following description apphes to the poly 
neuritis of alcohol arsenic and of orgamsmal toxins with 
certam qualifications to be given later The onset is insidious 
I or weeks or even months before disabibty ensues tho patient 
complains of painful cramps m the calf muscles at night and of 
atlnng in the leg muscles on exertion There are aUo tingling 
and subjective numbness of the extremities Examination at 
tins stage reveals tenderness of tho limb muscles to pressure 
especial^ of the calf and plantar muscles slight blunting of all 
forms of cutaneous sensibility over the feet and occa'^ionally 
over the hands Tlio arm jerks are generalh brisk and the knee 
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Ansnmcih Nrumus — Single massive doses of arsenio or 
repeated small doses given tlierapcutic illy or otherwise may 
produce pol^meuntis It has liecii knoivn to occur from the 
free application of an arsenical jiasto to a large ulcer 

In cases in uhich single or repeated large doses have been 
given a Instorj of acute gastro mteatmal and cardiac symptoms 
may be obtained and jn tliese circumstances a mental state 
comparable to Korsakoiv s j^^chosis {tide p lOlu) maj occur 
The general course and symptoms are similar to tlioso desenbed 
abo\o Wasting and contracture nnv be extreme and the 
skm of the palms and soles shows a condition of hyperkeratosis 
M hile on the abdominal n all there mav be seen the characteristic 
arsenical pigmentation In such casos arsenic may ho identified 
m the skin hair and urme 

ErPHTnERiTTG Neuritis — The sequence of oients is rather 
different from that desenbed above and the clinical picture 
contains elements absent from the neuritis due to poisons other 
tlian the toxin of diphthena This difference however is 
entirely due to the fact that the poison gams access to the 
sjstem from a strictly localised and peculiar focus namely 
from the fauces At the end of the first or during tlie second 
week of diphthena there may deielop regurgitation of fluids 
through the nose a nasal quality m the voice and a defect 
of near vision Thdse phenomena are duo to paralysis of the 
soft palate and to paralysis of accommodation and they niaj 
persist for any penod up to three or four weeks from the date 
of appearance Sometimes ptosis squint and diplopia occur 
No other nervous symptoms may develop m the patient but 
m some cases at about the fifth or sixth i^eek and often as 
the palatal and ocular phenomena are clearing up the patient 
develops a poljneuntis like that desenbed above 

It differs however m some minor details Its development 
IS more rapid than that of the poljTieuntis duo to alcohol and 
it verj rarely leads to long standing paralysis or wastmg In 
fact diphtheritic panljsls is perhaps the onl> organic nervous 
disease m w hich the patient s relatives ihay with some confidence 
be given the assurance that complete and permanent rccovcn 
witbm from six to eight months will ensue it is the commonest 
form of poljTieuritis m children From time to time cutaneous 
and wound mfection bj the diphtheria bacillus occurs and may 
ho followed bj diphtheritic paralysis In such cases howoier 
the initial palatal paraljsis is absent and is replaced though 
not in 'll! cases by an initial local paralj^sis of muscles at 
or near the site of the focus of infection It is probable that 
while the polyneuritis is a blood borne mtoxication of the 
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jerks also, but ilnioct invinabK there is diminution or Joss of 
the anUe jerks As the malady progresses ’neaknt^ develops 
m tlie niuscl&> belon the Imee, foot-drop becoroes evident 
and gives nse to the «;o called “ steppage gait in vrhich tlie 
patient overflexes the leg in xcalking to clear the ground rath 
the droppeil feet This phenomenon ts not so muc-h due to a 
selective veahne-'S of the dorsiflexors as to the natuial dropping 
of the foot xmder gravitv and exammation mD reveal that 
plantar flexion is aLo rreak With progressive vevlcness the 
patient is ultinjately confined to bed and muscular nasting 
appears Tlie arms are sunilatlj but often later and leas 
severeU involved Smiultaneouslj with these motor changes 
the tendon jerks m arms and legs finallj disappear, and lo'S, 
or rather impairment of all forms of sensibihti develops 
This last, hke the weakne^ and rrasting, is most profound over 
the distal segments of the bmbs WThen loss of the sense of 
position is marked before neakneas takes the patient oS Im 
legs Rombeigism and ataxv of gait make their appearance 
Onlj m exceptional and very severe cases does weakness of 
sensor; loss invade the trunk Sphincter control remams 
intact If the condition be allowed to progress profound 
wasting of limb muacles lath fibrous contracture and deformity 
develop Foot-drop is thus rendered a permanent deformity, 
and the legs tend to become fixed m Qexion Trophic and 
vasomotor disturbances are present, and of a eeventj proper 
tionate to the motor and sensory disturbances Tlie «km of 
the feet becomes cyanosed and* clammy and maj perspire 
freelv The skm of the fingers becomes sbiny and thin and 
the nails curved and rigid 

Pam m the affect^ muscles and cutaneous hyperalgesia 
may be extreme In all developmg and advancing cases of 
polvneuntia there are signs of myocardial involvement of 
which while the patient is bedridden tachycardia and possiblj 
some dilatation of the heart are the most constant In the 
polimeuntis of diphthena and m ben ben there ja a special 
habiUtv to sudden fatal heart failure 

Alcoitouc NECjinrs — ^This is now a relativelv nneommon 
disease The majont; of the patients are women addicted to 
steadv dnnlang In manv chrome alcoholics there are to be 
feund on examination the initial signs of a polvneuritis, which 
never develops full; Characteristic of the pol^enntis due to 
lus jxiison IS the extreme tenderness of the muscles and the 
event; of the weakness and wasting seen in some cases 
There may oUo be mtense superficial pam and hypenesthesia? 
'the extremitic's Bdatenl facial \icakness is sometimes seen 
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Arsenical Nfctritis — Single massive doses of arsenic or 
repeated small doses, given tliempeiiticillj or otliermse, may 
I produce polyneuritis It has been knouTi to occur from tlio 
free application of an arsenical paste to a largo ulcer 

In cases in wluoh single or repeated large doses have been 
given, a instory of acute gastro intestinal and cardiac symptoms 
may be obtained, and in these circumstances a mental state 
comparable to Korsakow’s psychosis (tide p 1016) may occur 
The general course and symptoms are similar to those described 
above Wasting and contracture iiiav bo e'^treme, and the 
skin of the palms and soles shows a condition of hyperkeratosis, 
while on the abdommal wall there may be seen the characteristic 
arsenical pigmentation In such cases arsenic may bo identified 
in the skm, Jiair, and urine 

DiPHTHERina Neuritis — ^The sequence of events is rather 
different from tliat described above, and the clmical picture 
contams elements absent from the neuritis due to poisons otlior 
than the to\m of diphtheria This difference, however, is 
entirely duo to the fact that the poison gains access to the 
system fiom a striqtly localised and pccuhar focus, namely, 
from the fauces At the end of the first or during the second 
ueek of diplithena there may develop regurgitation of fluids 
through the noso, a nasal quality m the voice, and a defect 
of near vision Th^e phenomena are due to paralysis of tlie 
soft palate and to paralysis of accommodation, and they may 
persist for any period up to three or four weeks from the date 
of appearance Sometimes ptosis, squmt, and diplopia occur 
No other nervous symptoms may develop m the patient, but 
in some cases at about the fifth or sixth ^cek, and often as 
the palatal and ocular phenomena are clearing up, the patient 
develops a polyneuritis hke that described above 

It differs, however, in some mmor details Its development 
IS more rapid, than that of the polyneuritis due to alcohol, and 
it very rarely leads to long standing paralysis or wasting In 
fact, diphthentic paralysis is perliaps the only organic nervous 
disease m uhich the patient's lelatives fiiay a\ith some confidence 
be given the assurance that complete and permanent recovery 
withm from six to eight months will ensue , it is the commonest 
form of polymeuritis m children From time to tune cutaneous 
and uound infection by the diphtheria bacillus occurs, and may 
be followed by diphtheritic paralysis In such cases, however, 
the initial palatal paralysis is absent, and is replaced, though 
not in all cases, by on initial “local paralysis ” of muscles at 
or near the site of the locus of infection It is probable that 
while the polyneuritis is a blood borne mtoxication of the 
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nervous sj-^tem the mitnl local pinlvsos are the result of 
an xscendmg perineural l^Tuphatic infection 

Polyneuntis in other infections resembles the polvneoritis 
of diphthena 

Dlvbctic ’Neue. i t l s is due to the action of toxic substances 
producetl during the course of an aberrant metabolism It is 
mrel} as «evere as the forms that have been considered al>ovo 
but ma\ be discovered in the routme cxammation of a diabetic 
subject On the other hand a form of peripheral neunfis 
characterised bv severe atax\ and b> intense pains m the legs 
like those of tabes dorsalis may occur during the course of 
diabetes To this the name pseudo tabes periphenca has been 
apphe<l Again a sudden severe nenntis of a smgle nerve may 
occur with resulting paralvsis and sensorj loss The ulnar and 
antenor tibial nerves raav be affected m these circumstances 
Bepi Bem 13 ab»o a form of toac poljTseuntis the aberrant 
metabolism responsible m this case arising from the use of a 
diet lacking m vitamin Climcallv and pathoIogicall\ it 
resembles the forms described above differing onl> m the 
presence m «ome cases and at some stage^of their course of a 
generalised cedcma 

Act TE Febrile Poli veupitk ( Jcu/c Infcchie PohjneunUs 
Landry s Paralyus ) — It is probahlj a smgle condition that is 
referred to these three titles hollowing a brief and some 
ahat featureless febrile illness a severe and rapidly developing 
polyneuritis deielops often mth facial diplegia and m fatal 
cases Tilth a rapidly ascending paralvsjs of the trunk muscles 
leading to re^piratorj paralv^ Bhen death does not ensue 
the extent and seventv of the paralyiis tends to trane rapidly 
though complete recoverj mav be delaved for some months 
Pam and «en orv los-s are minima] m this aanetv 

EsYTiiPCEnEiLC PoLYXEurons (Pinl Disease ) — ^This is a 
disease of earlv childhood m uhich a short hved febnle 
reaction is foUoTied after a variable interval of from a day to 
two or three weeks by on acutciv dcvelopmg pol^meuritis with 
this js associatetl a bright erythematous rash m omma 
anorexia and marked mental dejection 

The nature of the snnptoms nameil will suggest the lines 
of treatn ent necessara These include careful fe^uig the uae 
of drugs to secure sleep local treatment to relieve the intense 
irritation caused In the rash 

The com! motion of polvneuntis and intcn e cridhcraa are 
clnracten^tic of the malady ’ — 

^lost ca^e^ if carefulh tended recover in from nine to 
twelve months 
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Prognosis of Polynenntis — Thw necessarily depends upon 
the seventy of flie paralysis the degree of wasting that hafe 
occurred and the presence of contracture when this has been 
allowed to occur If in a case of acute onset treatment is 
adequately earned out from tlie outset a virtualh complete 
recovery can be looked for though it will take close upon 
twelve months at least to secure In the case of a relatively 
mild post-diphtheritic paralysis recovery may occur sooner 
than tlus but the patient will probably not bo ready to resume 
normal actmt\ in less than aiv or nine months The jiresonce 
of deformity of course renders recoveiy slower and less perfect 
Treatment — Even m mild cases in whicli no severe degree 
of paralysis is present rest m bed is the first essential of treat 
ment until improvement has definitely begun The associated 
cardiac condition is another indication for rest 

There can be no doubt that a premature return to physical 
activity after mild and undetected diphtheria may be responsible 
for tho development of a polyneuritis wluch the subject might 
othenvise escape and therefore particularly m the nuld cases 
of polyneuritis associated with infections caution m this respect 
la most important In severe paralysis the mamtenanee of a 
good position of the Umbs is essential and the legs should be 
kept extended adducted rotated m and with the feet 
supported When the forearm muscles are severely involved 
similar precautions are necessary The presence of pam may 
prevent any active manipulation or massage of the limbs but 
tbis should be earned out when possible Electrical stimula 
tion of the muscles is of no value and may do liarm if stiong 
currents arc employed in the matter of drugs pam may 
require treatment by aspirm and allied compounds but the 
morbid process cannot be directly influenced by drugs General ^ 
tonic treatment is indicated and strychmne is a useful agent 
In alcoholic cases some attempt may be made to deal with the 
addiction Since it is possible that theie is a common setiological 
fictor of a metabohe onler underlying most or all forms of 
polyneuritis and it has been shpun expenraentally tj at a diet 
defective m vitamins A and Bi may lead to nerve fibre clegenera 
tion the admimstration of these substances therefore is 
ritional m polyneuritis These mav be given in seiere cases 
in tl o form of vitamin coneentr »tcs m daily intr iiuuscul ir 
d ) PS of from ^0 to JOO ragms continued as Jong ns necessan 
diiey m vy aho be given in tl e form of yeast — lialf an ounce of 
baker 8 y ea^t daily or as Marmite It i-» of course not to Ikj 
G\ j>cctefi that the results will bo as dramatic as haip.bcen 
recorded in the so called experimental ben bon of birds and 
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the use of these preparations does not di'?pcn<;e with the 
necessifc} for the other therapeutic measures alreadv mentioned 
Indeed it t-innot jet he wild tliat the duration of the illness and 
of the ensuing disability have been lessened in jiolyTicuritis 
since inten^nc vitamin Bi thempj lias become genenl 

Lead Paiul\sis Aim E^CFP^AIX>^A‘^n 
The general features of lead poisoning are dealt with else 
where (p 24b) but we may saj here that mvohement of the 
nervous system may occur both in industrial and accidental 
poisoning with lead VTien it occurs the patient ns a rule 
presents the general features of plumbiam and gives a lustory 
of lead cohe some weeks or months before the onset of nery ous 
syTnptoms The so called lead paLy is the commonest nervous 
sequel of lead poisomng The extensors of the fingers are 
first affected, then the extensors of the thumb, except the 
extensor ossi* metacarpi polhcis (abductor polhcis^longus) 
which may be Uttle affected, and finallj the wnst extensors 
The supinator longus (brachio radjalis) commonly escapes as 
doe^ abo the flexor group of^muscles " Wnst-drop ’ is the 
most strikmg result of tim selective paralysis In some 
instances there appears a slowly progressive wastmg of the 
intrinsic muscles of the hands associated with a corresponding 
degree of weakness In severe cases the upper ana muscles 
raaj aLo he mvolved deltoid, biceps, and brachiahs anticus 
being most severelj paraljsed. Rarely, a similar condition 
may be seen in the legs 

In subjects of chronic lead poisoning not presentmg this 
characteristic picture of lead palsy, tremors, cramps in the 
^muscles, and shootmg pains in the limbs may be present 

Prognosis and Trcalmenl — ^The paralysis of the extensors 
under appropriate treatment, namely, re&t m the position of 
relaxation and massage, may completely recover, but the 
atrophj and weakness of the band muscles tend to be 
persistent 

llie onimary measures, d^nbed elsewhere, for the chmina 
tion of lead from the system are employed 

Lend Encephalopathy — Disturbance of cerebral functions 
may aUo be a result of lead poisomng and is indee<l the common 
mode of nervous involvement m children Convulsions 
delirium, and coma coming on aeutelj, sometimes associated 
with fever and endmg m death maj occur Clironic cases 
also occur with recurrent convulsions and progressive mental 
detenoration The character of the phj-sical disturbances 
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vary widely from case to case. Papiliccdcma and residual 
paralytic symptoms of hemiplegic character are common in 
tho cerebral forms of plumbism. 

INTERSTITIAL NEURITIS 

Under this beading is described a common affection 
cbaracteriscd clinically by (1) severe pain in tho course of a 
Dcn'c plexus or nerve trunk, with tenderness of the affected 
nerve on pressure ; (2) pain and tenderness in muscles supplied 
bj' the affected nerve trunk or plexus ; (3) hypercssthesia and 
parosthesite in the cutaneous distribution of the affected nerve 
or plexus ; (4} the absence in most, though not in all, cases of 
any severe degree of motor or sensory loss. Pathologically, 
the lesion consists of an inffammatory swelling of tlie connective 
tissue elements which knit the nerve bundles and tnmks 
together. 

.Etiology and Pathology,— Interstitial neuritis is a malady 
of adult life. It is commoni^' associated with ffbrositis, and 
arises by a direct extension of the inilanjmatorj' process from 
fascial structures in the neighbourhood of nerve plexuses and 
trunks. A common example of this association is the develop> 
ment of sciatica in connection xvith lumbago. Occasionally 
arfcliritic processes in joints may spread to adjacent nerve 
trunks. The causation of fibrositis and of interstitial neuritis 
remains extremely obscure, and whether infection or metabolic 
disorders, of the type of which gout is on example, are in 
question is unknown. The widely accepted view that connects 
oral sepsis wnth fibrositis and interstitial neuritis is somewhat 
speculative, but has led to much unwarranted and fruitless 
extraction of teeth. Common precipitating factors are trauma 
and exposure to cold. 

A severe interstitial neuritis, generally of the brachial 
plexus, is an uncommon sequel of injection of sera, nearly 
always of anti-tetanic scrum. Rarely, c|iphtheria antitoxin 
administration may be followed by a localised interstitial 
neuritis in a nerve tnink. 

If the nerve trunk be exposed at operation during tho acute 
stage of the malady it is seen to be swollen and hyperaimic; 
and when the sheath is incised there is a serous exudation. 
In long-standing or recurrent cases sclerosis of organised 
exudate and new fibrous tissue may lead to scarring and 
constriction of the nerve. 

Tho common Seats of the process are the trunlas entering 
into the brachial and sacral plexuses, any of the nerve trunl^ 
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(lorivcd from these, brandies of the upper cervical nerves, and 
occasional!} the nntenor crural (femoral) nerve 

Symptomatology — Common to all cases of interstitial 
neuritis, irrespectiao of their topograph}, is a relati'cl} acute 
onset of (1) severe pam radiating along the course of the nerve 
Tins ma} be of great mtensitj and is desenbed ns “ burning ” 
‘ stabbmg, ’ or “ boring ” It occurs in sev ere accesses with 
an aching pain of lesser intensitv between the paro'V}sius 
Moienient cold, and sometimes the warmth and immobiht} 
of the limb associated with sleep ma} provoke pam -(2)liio 
affected trunk or plexus is extremel} painful on pressure and 
on stretchmg (3) The muscles supplied b} the nerve are 
I)auiful and ver} tender to pressure, on stretching, and on 
active contraction Tlio} may show fibrillation and a shght 
degreo of wastmg, but in the majontj of cases there w no true 
weakness (4) In the distnbution of the cutaneous brandies 
of the nerve burning pains, hypera^thcsia, and various 
paresthesne are usual , objective sensor} Joss is cNCcptioml 
(5) In the earl} acute stage the tendon jerks of the affected 
muscles are mereased, but nia} later become dimuushod, as 
m the case of the ankle jerk in severe sciatic neuritis 

Iho following special vaneties of uiterstitial neuritis ma} 
be bnefl} described 

SciATiOA AND ScuTio NEunnw 
These two terms are apj)hed to a single condition, iiamd}, 
interstitial neuritis of the sciatic nerve or of the nerve trunks 
entetmg into its iotnuvtion A s}ini>to5na\ui ” sciatica ina} 
result from pressure on these nerve trunks b} now growths, 
but is accompanied 'by more severe objective disturbances than 
true sciatica The onset of sciatica may be acute or subacute 
and ma} follow lumbago It is a disease of earlv and middle 
adult life IS most frequent m males, and an attack ma} 
be precijutatcd by trauma fatigue, or exposure to cold Fre- 
quontl} there is no ihscov crablc immediate factor of this nature 
Iho 8}aiiptom3 are ver} characteristic, and consi-jt in jiam 
along tlip course and distribution of tho nerve, from pelvis to 
lower evtrcimt} Tho nerve trunk and its branches are tender 
on palpition and pam is producetl on stretching the nerve by 
flevmg tho ovtendctl leg it the hip llio muscles stipphcil b} 
the nerve am evtremel} tender to pressure and to btrctching, 
and also on contraction They may fibrillate and show a 
slight degree of wastmg In rare coses there mav be weakness 
of the (lorsifiexor group of muscles of a degree leading to 
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footdrop. There are often jparasstliesia) over the cutaneous 
distribution of the nerve, that is, over the outer side of the 
leg and the dorsum of the foot and the sole. Diminution or 
absence of the ankle jerk is often seen in severe cases, the other 
tendon reflexes in the two lower limbs being notably brisk. 
When standing, the subject rests the body weight on the sound 
limb and holds the painful limb slightly flexed at hip and Imee, 
adducted and rotated in and with the heel raised from the 
ground. A compensatory scoliosis accompanies the tilting of 
the pelvis necessitated by this posture of the leg. 

In favourable cases the pain is most severe at the onset 
and gradually diminishes with rest, recovery talcing placo 
in from four to eight neeka. In other cases pain tends to 
peisist and the condition to become chronic and subject to 
exacerbations in succeeding winters. Second and third attacks 
occur, but are not usual. 

Diagnosis. — Few conditions are more frequently -diagnosed 
on inadequate grounds than sciatica, though few have more . 
clearly defined and readily recognisable physical signs. Osteo* 
arthritis of the hip-joint is the condition in which this error^ 
is most commonly made, though the juesence of limitation of 
the range of passive movement at the hip and of pain in the 
joint on full adduction or abduction, and the absence of tho 
special .signs of sciatica should make diSerentiation possible. 
Sacro-iliao disease may also, be confused with sciatica If tho 
signs of the latter be not looked for. In all joint conditions 
itidiogi^phy frequently, but not invariably, reveals the presence 
of arthritis. The symptoms of sciatic neuritis when associated 
with cachexia and with marked weakness, wasting, or sensory 
loss in the distribution of the nerve, or with incUcations of a 
bilateral sciatic nerve affection, should always arouse the 
suspicion of pressure from new growth, and pelvic examination 
sliould be made. 

Treatment. — In all cases of sciatica, both those with acute 
and severe onset and those tliat develop subacutely, an 
tnimctifiito (fa hed is css^tial. httgec this k 

delayed, the longer the duration of the malady and the less 
responsive it becomes to subsequent treatment. The i)criod 
of such rest will depend upon the severity of the symjjtoras, ' 
but several days complete freedom from pain and discomfort 
should be obtained before the patient is allowed to mov'o 
about. Unless this step bo taken no form of local treatment . 
can be expected to afford reli^. Radiant heat and hot ‘ 
applications to the limb give relief from pain. Diathermy in 
skilled hands is sometimes of use in the later stages of tlie 
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affection but given too earh may aggrarato the pam a 
muscular tenderness This caution applies aI»o to the uso 
massage ^ihich mdeed plajs a secondarj role m treatmei 
A form of treatment that is occasionally successful c-onsi; 
m the mjection mto the epidural space of tlic sacral canal 
a solution of normal salme (60 to 80 c c ) following a pi 
linunaia mjection of 10 cc of a 0 5 per cent solution 
novocame The needle is thrust upwards mto the caual frc 
its lower end and the solution slon ly injected Tins procedt 
may be repeated at five-day intervals as many as four tin 
if rehef foUous the early injections 

As regards drugs the combination of aspinn with phenacel 
(gr V of each) is a valuable one but m the mtenso pam of t 
initial stage morphia is occasionallv necessary ns a temjiora 
measure VTien severe pam has passed passive mo\eme 
and massage to the affecteil limb are useful The immobilisatii 
of the patient m a plaster splint or by means of a long List* 
spbnt for from two to six weeks has been successfully employ' 
m mtractable cases 

Psyciioneurotio symptoms are not infrequently ^fted i 
to the clinical picture of chrome sciatica and pam and a limpi: 
gait mav be complamed of for months after objective signs 
the malady have passed In this connection it is of interest 
remember that once the ankle jerk has become dimmished 
may never regain its former briskness Therefore a dimmish* 
ankle jerk is not necessarily evidence of active sciatica 


Herxiatiox of the Nucleus Pulposus (Peoteusiov oi 

TUE iNTEBirEBTEBRAL DiSC) 

In an uncertam proportion of uhat appear to bo cases 
chronic sciatic pam it has reeentlv been found that there is 
protrusion of the mtervertebraJ disc into tbeJumen of the spin 
canal Pathologically the lesion is a herniation of the nuclei 
puljios>us of the disc and atiologicallv trauma is ret-iKm*:!!! 
for the herniation The typo of mjuiy in question is usual 
a sudden strain due to the effort of lifting some hcavv objc 
while m a stooping or asymmetrical posture The discs invob f 
are m 90 per cent of cases those between tlie fourth and fift 
lumbar or the fifth lumbar and first sacral \ ertebrai 

The (bagno'Jis of herniation of tlie nucleu'j pulposus i« no 
being made with somewhat undue froquenev and ofli 
upon clinically inadequate grounds Since this diagnoa 
commonly invohes tlie intrathecal injection of bpiodoJ < 
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other contrast medium, foHo^ocl bj laminectomy, it is clearly 
very important that it should be made only upon conclusive 
grounds, for both these piocodurcs may be followed by per- 
sistent and disablmg symptoms, and w'e are not yet in a iiosition 
to say to what extent in a labouring man lamincctomj may 
impair ins normal capacity for hw work 

CUnically the symptom complex of herniation of oithei of 
the two discs named is as follows There is a long lustory of 
chrome, disabling pain low m the back, which precedes by 
months or years the appearance of pain in the leg of sciatic 
distribution The latter pain is cliaractcristically aggravated 
by coughing, sneezmg, or strammg There are pariesthesi® 
(tingling, numbness, cold sensations) on the outer side of the 
leg below tbe knees, or over the foot The lumbar spine is 
stiff, and stretching the sciatic nerve by elevating the extended 
leg as the patient lies supmo increases both pain and par- 
lesthesiai There may be some tilting of the ihac crest on the 
side of the lesion with spasm m the erector spin® The ankle 
jerk 18 often abobshed Paralysis or weakness of muscles is 
eacoptional Over the pariesthetio areas of skin there may be 
some objective blunting of sensation 

In the absence of these signs and symptoms tlio diagnosis 
IS not justified, and m their presence it is doubtful if intrathecal 
hpiodol injection is necessary Certainly it should not ho 
performed unless it is already decided to proceed to operation, 
since this substance loft in the subarachnoid space may give 
rise to persistent symptoms of root irritation In any case 
an adequate period of rest and the use of the measures adopted 
when the diagnosis of sciatica is made should be an invariable 
prelimmary both to the final diagnosis and to the treatment 
of herniation of the nucleus piiljiosus Operati\ e proceduie le&s 
drastic than laminectomy are in course of development for the 
removal of fragments of hennated disc, and in the meantiine 
it should be emphasised that laramcctomj should not bo lightlv 
undertaken, or recommended, eace at the hands of the experi- 
enced ncuro surgeon An unskilled laramoctomy is a sexerc 
trauma that may have disabling sequels for patients likely to 
bo engaged in laborious work 

BRacnxai. NEunms 

This IS a common form of interstitial neuritis m adults 
of both sexes The onset maj bo apparently spontaneous, or 
may bo precipitated by stiam or cold It is subacute, pain 
ajipearmg and mcrcasmg rapidly m mtensity At first pam is 
6o 
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referred to the root of the neck over the brachial plexus it 
then spreads down the limb to the hand There are frequently 
foci of intense pam limited to small areas on the lateral side of 
the upper arm or m the palm In character the pam la con 
stant but subject to paroxysmal exacerbations which arc 
described as stabbmg bnrmng or bormg The 
subject Cfinnot be on the shoulder of the affected side in bed 
and when standing the pam is a^rayated if the limb be allowed 
to hang free from the shoulder Exammation of the limb 
reveals physical signs of the nature mentioned above but 
rarely is there any definite weakness or objective sensory lo«s 
However the brachial neuritis which may on rare occasions 
develop as part of a serum reaction after adimmstmtion of 
anti tetanic serum is usually characterised by marked paralysis 
of deltoid biceps bracliio radialis and the scapular muscles 
The tendon reflexes are commonly mcreasod m the ordinarv 
cases of this condition 

Course — Under favourable conditions of treatment the 
acute process may die down m from tliree to six avecks hut 
may on the other hand prove very intractable to all forms 
of treatment and persist for months with varying intensity 
of pam Usually recovery takes place sooner than in the 
caso of sciatica 

Diagnosis — Arthritis of the shoulder cervical spondylitis 
and cervical nb may produce pain of comparable distribution 
and intensity but the nerve trunk tenderness of neuntis is 
absent from these conditions which present their own 
characteristic signs 

Treatment — ^The limb must be kept at rest and supported 
by a sling It may be advi*able to put the patient to bed 
Radiant heat and other forms of local heat give relief from 
pain Aspirm combmed with phenacetm in 5 gr doses of each 
are also useful for this purpose After the first period massage 
and diathermy may be employed Diathermy exerts its 
beneficial effect m virtue of the heat generated in the tissues 
through which the current passes and for no other reason 
and the rehef of pam thus produced la the most valuable effect 
of this form of high frequen<y current 

Ccrvico Occipital Neuritis — The pam radiates over the 
distribution of the upper cervical and great occipital nerves 
There may be associated fibrositis of the neck muscles and 
some spondylitis of the cervical spme 

For all these forms of mterstitial neuritis tlie prmciples of 
treatment laid down for sciatica apply 
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NEUROBIA 

The nerves may be tlie seat of tumours which are Uno^Ti 
neuromata In tlie true neuroma or ganglioneuroma nerve 
res and ganglion cells form part of the structure of the 
nour Tins rare form of neuroma is found onij m connection 
di the sympathetic nervous system m the thoracic or 
lommal cavities The false neuroma or neurofibroma is 
b uncommon It arises m the connective tissue of the 
rve and may be central separatmg the nerve fibre bimdles 
situated at the side of the nerve trunk It maj be the seat 
cystic or mjxomatous degeneration Neurofibromata may 
smgle or multiple and m the latter case tho tumours may 
confined to a single nene or nerve plexus or be videlj 
Fused In sizo tlioy vary from tmy nodules to large masses 
several inches diameter They aie congenital of imlaiown 
gm and may he found m epileptic or mentally defective 
ejects It IS the solitary fibroneuroma uhich is usually 
ponsiblo for symptoms and these consist m pain along the 
irso of tho nerse and also though rarely in objective 
iBory and motor svmptoms In muUtph neurofibromalosts 
mmerable tumours of soft consistence stud all the peripheral 
:ves Occurrmg on cramal or spinal nervo roots they 
ly produce compression symptoms Neurofibroma on the 
ditory nerve forms the so called acousUc tumour or tumour 
the ponto cerebellar angle 

When multiple neurofibromatosis is associated with 
taneous pigmentation and tho presence of awuJtipJe sessile 
d jieduncurated tumours on the skin the condition is known 
von RecUinfjkausm s Disease or Molluscum fibrosum 
Tuhercula dolorosa is tho name given to collections of tmy 
iirofibromata situated on the terminal twigs of cutaneous 
rves and giving rise to considerable tenderness and pam 
All these forma of tumours on nerves tend to be progressive 
t do not call for treatment unless pam or in tho case of 
mnucs Av.ifchm Ihe JikiiU And vRrJAhraJ nanal of com 

ission of adjacent structures occur In these circumstances 
> offendmg tumour may be removed when possible 

ArrECTIONS OF THE SPINAL NERVES 
iBNEKAL Observations on Peripheral Nerve Lesions 

The symptoms of a peripheral nerve lesion may be of 
B of tho follovang four types (o) complete mterruption 
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(6) compression with partial interruption , (c) partial mter 
ruption with signs of imtation , and (d) partial interruption 
with signs of regeneration 

The majority of cases of isolated affection of one or more 
peripheral nerves are traumatic m ongm, at least in those 
cases where there is severe interference with conduction, 
and partial mterruption is on the whole more common than 
complete interruption The foUowmg climcal criteria aro of 
value m differentiatmg the four ^ndromes given above 

In Complete Interruption there is total paralysis of all 
muscles evclusively supplied bj the nerve These muscles 
waste rapidly and profoundly, and, for a penod of some weeks 
beg innin g from about the third week after mtemiption has 
occurred show the reaction of degeneration The essential 
elements of this reaction are a loss of faradie excitabilitj, an 
mcreased and altered galvanic excitabihty The threshold of 
effective stimulation by the continuous current may be lowered, 
and the resultmg contraction is slowed and tends to pass as a 
wave down the stimulated muscle from one electrode to the 
other The polar alteration so commonly described as part of 
the reaction of degeneration is an mconstant and unimportant 
thmg The «igmficance of this reaction is that the muscle 
which shows It IS completely denervated for the time bemg 
Such a muscle when tapped with a percussion hammer responds 
hi the same slow waaehke type of contraction as is seen 
on usmg the galvanic or contmuous current, and. by careful 
tapping m this waj as much information maj be obtamed as 
bj electncal testmg and with considerably less difficulty 

The paralysed and wasted muscles are painless to pre^swre, 
tactile sensibihty being lost over a wider area than is pain sense 
The area of ^nsory change is maximal for the nerve affected 
Pressure on the nerve below the level of the lesion docs not 
produce a tmglmg sensation in the cutaneous distribution of 
the nerve 

In Compression tctlli Partial Interruption — The muscles 
supphed by the nerve may not be completed paralysed (hough 
they generally show some wasting They are usuaUv very 
tender on pressuro or on strctclimg This is especially the 
case with muscles supphed by the mtemal pophteal division 
of the sciatic nerve and those supphed by the median nerve 
In mmimal lesions of the nerve tius tendeme&s may bo more 
promment than weakness, and may constitute a gra\cr 
disabihty on accoimt of the pam produced by voluiitarv 
contraction As m complete interruption the tendon jerk of 
any muscle affected is usually lost The electrical reactions 
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may bIiow no qualitative alteration The area of scnsorj 
change may he less tlian the complete distnhution of the nerve 
concerned There is usually a small area of total pam and 
temperature loss surrounded by a larger area of complete 
tactile loss within which there is qualitatively altered sensation 
to pam and temperature PmpncL is peculiarly painful and 
diffuse m the sensation it evokes within this area This altera 
tion cannot be desenbed as representing protopathic sensibihtj 
The hypothesis uluch postulates epicntic and protopathic 
forms of cutaneous sensihihtj is no longer generallj accepted 
and the genesis of these forma of altered sensibihty is obscure 

Parlial InterrupUon with Signs of Irrilation — ^Tliis syndrome 
IS always the result of partial division by a wound or of the 
involvement of an mtact nerve trunk m cicatricial tissue from 
an adjacent wound The greatest degree of imtation is seen 
m median and internal pophteal nerve lesions The imtation 
vanes in degree from slight pain and cutaneous Jiypenesthesia 
with muscle tenderness to excmciatmg burnmg pain in the 
affected region and severe trophic lesions Ihe signs of 
interruption of conduction may be trivial The most severe 
type IS that associated with causalgm a form of pam wluch 
may be of mtense seventy, and when long lastmg reduces the 
sufferer to a pitiable state The pam is aggravated b} any 
movement active or passive of the part or by a jarrmg of the 
bed on which the patient hes the pain is mainly superficial 
This clmical picture is commonly the result of gunshot wounds 
winch have just glanced the nervo without severing anj or 
manj fibres Motor signs of irntation are contracture and 
fibrous infiltration of muscles muscular spasms and rarely 
actual hypertrophy of muscle 

Sigris of R^eneraiion are both motor and sensorj On the 
motor side the pilomotor muscles m the affected cutaneous 
area regain function and the hrab muscles regain tone before 
voluntary power returns On the sensory side percussion of 
the nerve below the lesion ehcits a tmglmg sensation uithin 
Ai\? wAwA ay tkff gsaS ^ Aasy *4A> AEvao? 

cutaneous sensibihty begm to return together first at the 
proximal end of the anesthetic aiea but sensations elicited by 
stimuli here are referred to the distal end of the anesthetic 
area ( peripheral reference ) Gradually the area of 6ensor% 
change lessens in size bcginnmg to recede at the proximal 
end Thermal and painful sensations are apt to be intensified 
and to be badly localised 

The electrical reactions also begin to retuni to normal 
and trophic lesions to clear up 
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LESIONS OF THE BRACHIAL PLEXUS AND OF 
NERVES DERIVED FROM IT 
The brachial plexus is derived from the lower four cervical 
and the first thoracic spmal nerve roots These roots are 
purely morphological m the arrangement of their nerve fibres, 
whereas the nerve trunks issumg from the plexus distall) are 
physiologically arranged, flexor muscles being supplied by one 
nerve, extensors by another The function of the plexus is to 
effect tills rearrangement, and it follows that the topography 
of the sensory and motor paralyses in plexus lesions will depend 
upon the situation of the lesion There are thus tliree possible 
types of plexus lesion radicular lesions mvolvmg the roots 
entermg mto the plexus, plexus lesions mvolvmg the trunks 
and cords, and distal lesions which correspond to combined 
lesions of the peripheral nerves 

Radicular Lesions form the majonty of cases and fall 
into two groups (a) upper plexus tvpe m which the 
fifth and sixth cervical roots are concerned , and (6) lower 
plexus type in which the eighth cemcal and first thoracic 
roots are concerned («) Tiie muscles supplied by the 
fifth and sixth roots and affected m lesions of these roofs 
are the deltoid biceps brachialis anticus supinator longu» 
(hrachio radialis) supra and mfre spmatus serratns magnus 
(S antenor) rhomboids clavicular part of pectorahs major 
and Bubscapularis The eensora loas imoKes the outer 
aspect of the shoulder and upjier limb biceps and supinator 
jerks may be lost (6) The eighth cervical and first thoracic 
roots supply the flexor muscles m the forearm and the small 
hand muscles The sensory change mcludes the ulnar aspect 
of forearm and hand There may be an associated cemcal 
sympathetic paralysis m first thoracic root lesions Lesions of 
the trunks and cords of the plexus are not so common as those 
of the roots or of the upper trunk formed Fy the junction of 
the fifth and sixth cemcal roots Occasionally, also m gun 
shot and stab woimds the posterior cord of the plexus maa be 
injured givmg rise to sensory and motor gymiptonis in tbe ifis 
twbiition of the circumflex and musculo spiral (radial) nerves 
Sltiology ol Brachial Plexus Lesions — The majonty of 
plexus lesions are traumatic m ongm and arise from the violent 
forcing of the shoulder and arm into abnormal positions 
Thus traction on the arm, falls on the shoulder, or pressure 
exerted on the shoulder from above mav tear the upjier plexus 
roots either at their points of attachment to the cord or in the 
intervertebral foramma In forced adduction of the shoulder 
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tJie clavicle innj bo forced backwards and may coaipiess tbe 
plexus against the first nb The familiar type of birtli palsy 
involves the fifth and sixth loots or the trunk formed by 
their umoii and results from force exerted on the arm when 
this does not present normally 

Upper plexus lesions form the majontj of cases and the 
lower plexus type is relatively uncommon, except when 
associated with a lesion of the upper plexus 

Apart from trauma the nerve roots entermg mto the plexus 
miy l>e involved within the meninges by tumours or bj 
syphilitic or tuberculous mdimmatorj processes , withm the 
vertebral foramina by arthntio olianges by tuberculous cones 
or by new growth m the neck by new growth or by gunshot 
or stab wounds The production of plexus mjury by cervical or 
first thoracic ribs is dealt with below 

Symptomatology — In upper plexus lesions there is both 
wealmess and w astmg of the affected muscles deltoid and biceps 
being usually tho most severely affected and showing a reaction 
of degeneration Iho arm hangs adducted \nth the forearm 
pronated It cannot be abducted nor can tho elbow bo flexed 
Xhe extent and degree of sensoiy loss is very variable In 
slight injuries one or more of the muscles innervated by the 
damaged roots may escape In lower plexus lesions there is 
weakness and wasting of the hand muscles and oculo pupilh’-j 
(cervical sympathetic) symptoms when the first thoracic root 
IS injured near its point of ongm from the cord 

Treatment — The processes of repair which follow severo 
injunes to the plexus and mclude fibrosis and mattmg of the 
nerve trunks render suigical treatment out of the question in 
all but exceptional cases Tbe treatment of paralysed muscles 
must be earned out on the lines laid down m section dealing 
with Acute Pohomyehtis (p S36) and pam when present 
may bo treated by radiant heat and suitable drugs 

Obstetric 'Paralyses of tbe Brachial Plexus — As has been 
mentioned these arc more commonly of upper than of lower 
plexus tyjie Tlioy usually anse in head presentations when 
tiio shoulder is delajed or the arm extended and when these 
structures are manipulated or pulled upon Traction on the 
arm or forcible lateral flexion of tli© neck may tear tho roots 
cither at their attachment to the cord or m the mtorvertobral 
foramma In a tj’pvcal birth pal^ the muscles paralysed arc 
deltoid biceps brachiahs anticus supmator longus and bre\n3 
(braehio radialis and supmator) and infraspmatus The 
hunierus is rotated inwards the forearm extended and tho 
hand pionated Usuallj there arc no sensorj phenomena 



052 DISEASES OF THE NERVOUS SYSTEil 

Less commonly a lower plexus paralysis with signs of ccr\ical 
B^Tupathetic mvoh ement occurs Associated complications 
max be fractured clavicle and humerus, dislocation of the 
shoulder, and hiemorrhage into the stemomastoid 

Progixoats — Unless recovei^ takes place rapidly and becomes 
complete withm a few weeks, improvement is likely to be slow 
and recovery mcoraplete 

Treatment — ^The arm should be fixed m an abduction sphot 
in severe cases for a short tvme, and subsequently the use of 
the arm should be encouraged by bandagmg the normal arm 
to the side for short periods Massage may be of some value 
The shght cases recover without treatment 

Rib Pressttke o\ the Brachial Plexus Cervical Rrn 

Certam anatomical vanations occur m the segmental 
derivation of the brachial plexus Thus the plexus maj receive 
a large quota of fibres from the fourth cervical root and an 
unduly small one or none from the first thoracic root Such a 
plexus IS said to be prefixed On the other band, less commonly , 
the fifth ccmcal quota is small, and a large quota from the 
second thoracic root is present Such a plexus is said to be 
post ^ed The development of the costal elements of the 
rertebru foUowB that of the plexus, so that with a prefixed 
plexus a supemumerarj nb may develop from the seventh 
cervical vertebra, while a post fixed plexus may interfere ivith 
the development of the normal first thoracic nb, which then 
retains a rudimentarj form llTien the adjustment between 
jilexus and nbs is perfect no abnormal pressure is exerted on 
the roots but when the development of the costal process is m 
excess of the plexus alteration, the lowest nerve root m the 
plexus maj be stretched over the costal element, and sjTnptoms 
of neuritis and damage arise Thus a cervical nb maj stretch 
the seventh and eighth cervical roots, or a rudimentaiy first 
thoracic nb maj similarly affect the first thoracic root The 
followang tj’pcs of rudimentdry nb occur (1) an exaggerated 
costal urocess of the seventh cervical vertebra wluch is prolonged 
forwards and downwards as a fibrous band, to bo attached to 
the fir^t nb (2) a short nb articulated at its ongm and 
continued as above , (3) a long jomted cemcal nb attached 
bv a fibrous band to the normal first nb , (4) a cervical nb 
articulated at each end antenorly mth the first nb , (5) a 
rudimentary first thoracic nb attached to the sternum by a 
fibrous band Tlie first and last of these forms are not readily 
visible m a radiogram but may j’et be responsible for plexu« 
pressure 
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^^^lethe^ the injury to the nerve loot caused bj the bony 
or the fibrous part of tbo nb depends upon tho length of the 
former 

iEtiology, — ^^Vhlle supemumerarj nbs are usually bilateral, 
though not invariably symmetrical, pressure symptoms are 
commonly unilateral and do not develop until adult life, 
generally m the third or fourth decade Tlie common factor 
m tho various immediate causes of symptoms is a lovrermg of 
the shoulder girdle, ^ith a resulting mciease in tension on the 
root stretched by the rib Such causes are muscular hypotonia 
after confinement or m debilitated states a degree of manual 
activity unusual for the subject, strains, and repeated traction 
on the arm Women, in whom the shoulder girdles normally 
he somewliat lower than in men, form the majonty of 
cases 

Symptomatology — Tins may be entirely or largely sub 
jective, or there maj he muscular atrophv sensory loss, and 
vasomotor changes in the hmb The initial sjTnptoms ore 
pam and paroisthesue Both symptoms tend to be maximal 
m the hand, but vary greatly in distnbution and mtensitj 
from case to case Usually the pain radiates down tho fore 
arm mto the hand and digits , it is aggravated by anythmg 
which depresses the shoulder girdle, such as carrying a parcel 
or wearing a heavy coat, and is relieved by elevating the 
shoulder girdle It may como on with great mtensity while 
the patient is m bed These subjective symptoms may persist 
for many months without tho development of anj objective 
motor or sensory changes When muscular wastmg appears, 
it conforms to one of two types , a median type with a selective 
incidence of wastmg in oMuetor polhois brevis and opponens 
poUicia alone The thenar emmence then is flattened m its 
radial half, the shaft of the metacarpal bone becomes sub 
cutaneous, whde the other thenar muscles escape This type 
of wasting is pathognomomc of cervical nb pressure The 
other type of muscular atrophy corresponds to an ulnar 
tias' jnsfAft? araatvljs' ivsrisg’ 

the hand tends to assume the " mam en gnfle " posture 
Sensory changes are variable and inconstant , they may bo 
on the radial or the ulnar side of tho arm, the former in thenar 
atrophj and tho latter m the ulnar type There is a elmical 
typo m which vasomotor symptoms predominate These 
consist of redness, cyanosis or cedoma of the hand with 
subjective sensations of heat or cold The radial pulse may 
bo smaller than on the normal side in those rare cases where 
the suhclanan artery is raised oier the nb In rare cases of 



9")4 Dis:^SEs or the kervous system 

this kind blood clot maj* ftmn in the subclavian artery, and 
embolism occur distally, blocking the ar£ery in the arm at its 
bifurcation at the elbow, or one of its distal branches. In these 
circumstances gangrene may develop in one or more finger 
tips. When this happens it is likely to be in a case which 
presents no signs of nerve pressure. TTie other vasomotor signs, 
however, are probably due to pressure on sjunpathetio fibres 
in the eighth cervical root. 

Diagnosis. — The presence of iong-continned pain 'and 
parsesthesiffl in one arm. especially in a woman, when 
associated uiLh vasomotor changes, should lead to a suspicion 
of cervical rib and. to an X-ray examination of the neck. 
Muscular atroph}’ may be considerably delayed in many cases, 
and ajjpear only after long months of pain. A history of 
factors which relieve or aggravate pain is of importance for 
the reasons given above. When atrophy is present the con- 
dition has to bo diScfeatiated from progressive muscular 
atrophy and lesions of the lower cervical e^argement of the 
cord. In these the small hand muscle wasting is global, and 
rarely selective as in the thenar type of wasting described. 
Moreover, some degree of involvement of the second hand 
develops sooner or later in both these conditions. 

Diagnosis presents greatest difficulties when radiograms 
jneld no definite information, as may be the case with a 
fibrous “ rib,” and no objective motor or sensory symptoms 
are present. In these circumstances a careful history will 
generally suffice to distinguish rib pressure from brachial 
neuritis. 

Treatment. — When there is no muscular atrophy and pain 
is the prominent symptom, complete relief may bo obtained by 
measures which tend to raise the normal level of the shoulder 
girdle. At first the arm may be carried in a sling, and then 
massage and remedial exercises designed to raise the tone and 
power in the girdle muscles should be carried out. General 
tonic treatment and c.arefal attention to the patient’s nutrition 
and amount of exercise are important. Pain may be^iclieved 
by the use ol aspirin, phenacdin, and allied drugs. 

When muscular atrophj' is present it is doubtful if n°y 
treatment short of surgical icraoval of the rib is adequate, and 
in some cases where pain persists in spite of the measures 
described above, removal may be necessary. 

I'nc PimEXic Nep.xt. — ^P aral^-sfa of this nerve is uncommon, 
but u hen present may be due to lesions of its cells of origin in 
the third, fourth, and fifth cervical segments of the cord 
(poliomyciiti‘<, motor neurone disease, compression) ; to lesions 
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of its roots (vertebral disease meningitis) or to lesions of tbe 
nerve m neck or thorax where it is occasionally involved m 
new growths or inflammatory processes The symptom is 
paralysis of the diaphragm Wiien unilateral tins may be 
difficult to detect apart from radioscopic sereemng lITien 
bilateral there is shght dj'Bpncca on exertion, and bulging of 
the abdominal wall on inspiration 

When associated uith paral 3 r 8 is of other respiratory muscleo 
the danger of death from asphj iia is considerable unless come 
function IS rapidlj restored 

The CmcTmFixEx Nepve — The nerve may be damaged in 
injuries to the shoulder or be affected by a ^oxic parenchymatous 
neuritis The symptom is parnlj’sis of the deltoid vith or 
witiiout seusorj loss m the skm covermg the lateral aspect of 
this muscle In complete lesions th^ deltoid wastes rapicll^ 
and profoundh and recovciy is generally delayed and imperfect 
The arm cannot be abducted and forward and backward 
moyements of the arm are weakened Arthntic changes in 
the shoulder joint may occur m permanent paralysis of the 
muscle 

Tht Long Thorioic Nebvx (nerve to serratus anterior) — 
This nerve mnenates serratus inagnus It may be damaged 
m injuries to the shoulder region by excessive strain as m 
carrjmg weights or in keeping the arm elevated and out 
stretch^ unduly 

It 13 not infrequently affected alone by toxic processes 
(after diphtheria typhoid influenza and other mfections) 
Thero is often some associated paralysis of the middle or lower 
part of trapezius The normal function of the serratus magiius 
13 to draw the scapula upwards forwards and outwards and 
to advance the pomt of the shoulder ^Vhen paraly sed 
elevation of the arm is slightly weakened and when the arm 
IS advanced to the horizontal the vetebral (medial) border 
of tbe scapula stands out from the thorax and is said to be 
winged 

TjSS ]i£{rsca'z.<fSPiRAZ, — OfiYUg to its hog 

and exposed course this is the moat frequentlv mjured branch 
of the brachial plexus The majonty of lesions arc traumatic 
the nerve being damaged as it passes round the outer side of the 
arm Simple compression is the commonest form of injury, 
the arm bemg pressed against something hard or compressed 
by a tourniquet It is rare for the nerve of a perfectly healthy 
subject to BUstam damage in tins way, the majority of tbe 
patients bemg cliromo alcoholics whose penpheral nerves arc 
already poisoned Other predispi^mg factors are debihty 
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cliromc plumbism, and recent infections such as tj'phoid* 
Other forms of injuij are the mvol^'ement of tlio nerve in 
fracture of the shaft of the humerus, and pressure on the 
nerve m the aviUa bj a crut<di 

S^npiomatology — This vanes according to whether the 
nerve is damaged distal to the offset of the branch to the 
tnceps or not In the former case tnceps and anconeus escape, 
and the supmators, extensors of the hand and of the fingers, 
and the extensors and long abductor of the thumb are paralysed 
There is wrist drop, and the wnst and digits cannot be extended, 
except that the mterossei mamtam extension of the distal and 
middle phalanges The grasp is weakened owmg to the flexion 
at the wrist -nhich accompanies it, and which is due to loss of 
the s^mergic fixation of the wnst that is part of the complete 
movement of grasping Supination of tho forearm is io^t, 
except when the biceps is contracting and the elbow flexing 
In cmtch paraljsis the triceps is involved also Sensory loss 
is inconstant, but when present occurs over tho radial half of 
the dorsum of the hand and over the proximal segments of the 
thumb, mdex, and imddlc fingers 

Prognosis and Treatment — Recover^' is the rule except id 
severe crushing of the nerve m association with fracture 
Shght pressure palsy recovers rapidly without special treatment, 
hut m severer cases where the muscles show a reaction of 
degeneration, recovery is delayed The essential part of treat- 
ment IS the placing of the paralysed muscles m the position of 
physiological rest that is moderatelv shortened TIus is done 
bj the use of an antenor forearm and hand splint, which keeps 
the wnst and digits sLghtly extended Active exercises should 
be earned out daUy, care bemg taken to prevent full extension 
of the paretic muscles 

Tire IIepian Nepve — Isolated paralysis ^of the median 
nerve is not common, and is generally traumatic m ongm 
It raaj be affected with other nerves m compression of the 
limb Sbght median nerve paralysis associated with mler 
stitial neuntis is sometimes found m hand workers 
locksmiths, ironers, etc ) Toxic parcnch3'matons neuntis of 
the nerve occasionally occurs m association witJi vanous 
infections 

Symptomatology — ^When the nerve is damaged m tho upper 
arm the followmg mnscles are affected flexor carpi radialis 
flexor subhmis and part of flexor profundus digitorum, the 
pronators flexor longus pollicis opponens polhcis abductor 
brevis poUicis and flexor brevis polhcis, and the lateral two 
lumbncal muscles The foil extent of sensorj change mcludes 
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tho palm of tlio hand radial to a line dra'rni along the long axis 
of the limb dowm the middle of the rmg finger and also tho 
palmar aspect of the digits and thumb On the dorsum it 
includes tho distal portions of the same digits In mcompleto 
lesions a less extensive area of altered sensibihty may bo present 
In addition to these objective motor and sensory phenomena 
in mcompleto lesions of the nerve there may be marked 
tenderness of the paretic muscles severe pain m tlie distribution 
of the nerve the so called causalgia and trophic changes 
m the skm and nails of the affected area Thus the nails maj 
bo rounded and furrowed and the skm shiny and atrophic 

Proffnosts and TreatmeiU — ^Tlie jirospects of reco\ erv m 
severe lesions is by no means so good as m tho case of the 
musculoapirai nerve In traumatic lesions resection and 
resuturo may be called for 

Tnc UtNAK Nerve — ^This nerve is more commonly mjured 
tlian the median Isolated lesions aro generally traumatic 
The nerve may be crushed m fractures of the internal condjlo 
(medial epicondyle) of the humerus or may become later 
involved m callus formation after such a fracture Tho paralj'sis 
of the nervo in the latter case is gradual and may be long 
dolajed The nerve may be exposed to repeated mmor 
injuries as it hes belund the condyle and develop a neuritis 
with paralytic symptoms An isolated toxic neuritis of the 
ucr\ 0 occasionally follows some mfection 

Symptomalology — Ulnar nerve paralysis is pecuharly dis 
ablmg to the hand owing to the paralysis of the mterossei 
Ihe thumb cannot bo adducted and the bttle finger is almost 
immobilised Tlie fingers cannot be flexed at the metacarpo 
phalangeal jomts or extended at the distal jomts though m 
this Inspect tho index and nng fingers are less disabled than 
tho remammg digits Graduallj tho claw hand is pro 
duced by the overaction of opponents of the mterossei the 
fingera are hyperextended at the proximal and flexed at 
tho distal jomts Tho hypothenar eminence disappears and 
the mesial jiart of the thenar emmence 

LESIONS or THE LUMBAR AND SACRAL PLEXUSES 

The lumbar and sacral plexuses and the peripheral nerves 
of tho lower limb arc much less frequentlj affected than tho 
plexus and nerves of the upper limb Isolated parah’ses of 
anterior crural (femoral) or obturator nerves are rare and w lide 
tho sciatic nerxe is more frcquentlj the seat of disease it is 
Tarel> completely paralysed apart from gunshot wounds 
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The Sciatic Nerve — The nerve trunk, or the roots which 
enter into its formation maj be mvolved by tumours of the 
sacrum or in the pelvis or bj a syphihtic radiculitis The 
nerve is commonly the seat of an mterstitial neuritis which 
IS the pathological process responsible for sciatica a condition 
which has alreadj been descnbed (p 942) 

In damage to the nene from pelvic lesions, tumours or 
compression exerted bj the foetal head m pregnant women it 
is the peroneal division of the nerve which bears the brunt of 
the damage The Emptoms of a lesion of the peroneal (lateral 
pophteal) division in this situation are paral^-sis or paresis of 
the dorsiflexors of the foot and toes oftheperonei Rithsenson 
loss over the outer aspect of the leg and over tlie dorsum of 
the foot The foot hangs down m the equmovarus position 
and cannot be dorsiflexed or everted Secondarj shortemng of 
the calf muscles mav render the foot-drop a permanent 
disabihtj 

The Plionl-il Nepve — Special emphasis should be laid 
uiKin the isolated affection of this nerve smee it is not uncommon 
It nn} occur m otherwise healthy adults quite apart from 
discoverable local injury In these circumstances its jetiologj 
IS unknown Its appearance h often preceded b} pain along 
the outer eide of the leg Alter this has been present for two 
or three dajn a sudden paralvsis usualJv eevere m degree of 
all the maseles supplied by the none is cecn The foot hangs 
looseh doum m the position of equmo varus The patient tan 
stand on tiptoe but he cannot dorsiflex the foot anil he cannot 
run There la sensorv lo&s of aarjing degree o\er the outei 
aspect of the leg and on the doPsura of the foot to the base of 
llie toes After some weeks a degree of wastmg of the affected 
mu’^clcs makes it appearance but is rarely profound recovery 
Is \erv Mow and frequently incomplete Among the •spcciil 
cirrumstaiices in which tins nenc may be paraly cd are com 
pre«5sion of the nerve tnmk by a gaiter or a bandage round 
the upper end of the fibula where the nenc anuds round the 
bone In diabetes and occasionally in typhoid this ncnc 
miy be the seat of a neuntis Treatment consists m the wear 
ing of a foot drop support bv day and of a mght shoe when 
in bed so that the foot is constantly kept at right angles to 
the hne of the leg 

The Tibiae or JIediae Pofliteae Nerve — ^Apart from 
gunshot wounds and comparable injunes isolated paralysis of 
this duL'sion of the 'sciatic nerve is uncommon In complete 
lesions the symptoms are paralysis of the calf and plantar 
muscles and sensory loss over the sole of the foot and the 
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postenor aspect of the leg in its lower half Ihe atrophy of 
the plantar muscles renders the sole hollow, the proximal 
segment of the toes is hjperextended and the termmal segments 
flexed Pcrforatmg plantar ulcers may develop when sensorj 
loss IS complete 

The Antfrior Crttral (TEMORAii) Nervf — Paralysi*! of 
this nerve is very rare, and when it occurs w the result of 
pelvic injunes The symptoms are panljsis of iho psoa's 
pectmeus, sartorius and quadneep's There is loss of the Jbiee 
jerk and ^\eaknes3 of extension of the knee Tliere maj be 
sensory change on the anterior and medial aspects of the 
lliigli An uncommon malady is an mterstitial neuritis of 
the lateral cutaneous nerve of the thigh knowm as meralfjta 
2 >arasikctxca It occurs m males and its symptoms aro pams 
para?sthesi£e, and shght objective changes in sensibility in the 
territory of this nerve on the front and lateral aspect of the 
thigh The sjouptoms are brought on bj standmg or walkmg 

THE OCCUPATION NEUROSES 

Under this heading is mchulcd a group of disabihties in 
which the characteristic symptoms are provoked by the effort 
to carry out some habitually performed muscular action 
commonly an action by which the subject earns his hvoli 
hood It foUovra that the disabilitj appeals m the muscles 
which perform this action and cuds bv picvcntmg its 
accomplishment Tlic two essential symptoms are spi«m 
and cramp like pain ui the affected muscles Those who 
carry out repetitive movements with the right hand and arm 
arc the subjects of tlie maladv such as clerks telegraplnsts 
hammermen and sempstresses Hence no speak of uTitcrs 
cramp telegraphist’s cramp and so on At its onset an 
occupation neurosis of this type appeare onlj when the specific 
action 13 bemg earned out with a given group of muscles but 
m sev ere and long standmg cases other co ordmated movements 
performed bv these musclra also come to be impeded in 
execution Bj far the commonest tUmcal type of occupation 
neurosis is WTiter s cramp, and what is to be said of its letiolog^, 
prognosis and treatment applies to other varieties of " cramp ” 

WRiTim s Cramp — ^hology — Hitherto males have formed 
the majorit;^ of the patients but with the entry of women into 
clerical occupations it is po^ble that this statement maj hav e 
to bo modified m due course The patients are clerks in the 
third, fourth, or fifth decades of hfe Thcio arc frequently, 
but not mvanablj evidence of a neuropathic inheritance and 
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indications of instability in the subject himself In wnting 
there are two motor components, pen holdmg and pen moving 
Faulty habits of pen movmg are probably important factors in 
the production of writer’s cramp, and it is this aspect of the 
act of wnting wluch is predominantly affected Those who 
perform the movements of the p-^n wholly with the thumb and 
mdex fingers or from the wnst downwanls emplojing tlit 
arm as a whole httle or not at all, are throwing the greatest 
stram upon a «!mall group of muscles, and appear to be specnllj 
liable to this form of occupation cramp Shorthand writers 
are said to be immune from this disabihtv 

Symploms — ^The onset is gradual After a spell of wnting 
the subject finds the pen getting slightly out of control and 
causmg shght disfigurations of hia handwntmg He notii^ 
that he is grasping the pen with undue firmness, and that the 
hand rcadilj tmis and aches The thumb and mdex gradinllv 
tend to go mto flexion spasm and to shp up the pen, and 
he cannot freelj extend these digits to move the pen up 
and down the paper The wnting becomes jeriy and heavy 
from the force nitb which the pen is pre<«sed upon the pajier 
Gradually the forearm muscles arc invaded b} spasm, and m 
cooise of tune the wnting of \ few words bnngs the hand to a 
stop with the pen tiglit!> grasped m the flexed thumb and 
mdex At first all other band and finger movements arc 
performed with normal freedom but graduallj these al>o tend 
to become difficult and painful In some patients pain » 
promment from the outset and may reraam the predominant 
symptoms throughout cramp being minimal 

Different methods of holdmg the pen give transient relief 
but finally all devices of this kmd fail and the patient become® 
unable to wnte at all Even the left hand mav be mvndcd if 
the subject changes hands with his pen and learns to wnte 
left handed 

Course — The symptoms mcrease progressively until tho 
attempt to wnte is finally abandoned and the hand is rested 
for a prolonged penod Usually recurrence attends the 
subsequent resumption of wntmg but not mvanably 

Diagnosis — 41though the svmptOms of wnter’s cramp are 
extremelv characteristic numerous pitfalls beset the early 
diagnosis of the condition An\ slowly progressiTO le«ion 
mvoKing the central nervous mechanism of movement tends to 
affect finely co-onbnatetl purposive movements before coarser 
or simpler movements are impaired or before there is obvious 
paresis Therefore difhculU m ^vnting may bo «unpl\ the 
expression of such a slowly developmg disorder of mo\ ement 
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Paralysis agitans is an examjile of such an insidiously developing 
nfalady which may interfere with freedom of writing before 
other disabihties are complained of, and this is especially apt 
to be the case m a professional writer Other comparable 
organic diseases will come Teadd> to mind m this connection, 
and the presence of these should be excluded by thorough 
investigation before a diagnosis of writer’s cramp is accepted 
Again, any peripheral nerve affection or joint affection which 
gives rwe to pam on movement of the hand or arm may impair 
the freedom and comfort of writmg Fmally, any painful 
affection of the tissues of the hand should be excluded 

Trmtmtnt — Although writer's cramp is m all probability 
primarily due to defective methods of writing, the malady 
develops at a time when rc education m the act cannot bo 
earned out Rest is the ffrst essential of treatment, and should 
be for not less than six months, even m the slightest cases 
In the absence of such rest no improvement can be expected 
The value of local treatment such as massage or electncal 
stimulation, is uncertam Their use encourages the patient, 
and their withholding may lead him to feel that nothing is 
being done for him Mild galvanism and gentle massage with 
active exercises are the best forms of local treatment to allow 
m these circumstances It is important to attend to the 
patient’s general health and nutrition 

If the patient resume wntmg, the use of a broad pomted 
mb and of a tluck penholder is advisable 

In violm and piano players, neuralgic or painful forms of 
occupation neurosis are more common than muscular spasm, 
but some spasm in the fingers may bo present Treatment 
must be earned out on the lines mdicated above 

THE TICS 

A tic has been defined as “ a co-ordinated purposive act, 
provoked m the first mstanco by some external cause or by 
an idea , repetition leads to its becoming habitual, and finally 
i-5- !is si.d.hcvut' and inr jm 

purpose ” There are psychical and motor components m a 
tic The motor component may consist of sudden jerky 
CO ordmated movements endlessly.rcpeated This form is most 
common m children, and tends to involve the facial, laryngeal 
pliaryngeal, and upper limb muscles predominantly This is 
the so called simple tic More compheated reactions may 
occur consisting m the repetition of some complex act A 
special vanetj of motor disorder allied to the tics is spasmodic 
torticollis 

6i 
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In a few cases there is no obvious motor 'component, but 
the patient is swayed by imperative ideas and is subject to 
periodical explosive utterances. 

All forms occur in mentally unstable individuals, in whom 
other neuropathic symptoms may be present. 

Simple Tic : Habit Spasm. — This is a malady of highly 
strung children during the second five years of life. Its onset 
may be precipitated by ill-health or debilitating factors. The 
facial muscles are commonly affected, and the child blinks, 
wrinkles its forehead, or makes any of a series of jerky grimaces. 
The arms may also be the seat of similar jerl^ movements. 
The disorder is increased by anxiet 3 ' or emotion of any land, can 
be controlled momentarily, and ceases’dnring sleep. When the 
laryngeal musculature is affected the child may make repeated 
clicking or other sounds. The malady' may persist for many 
months, and even for years. It is often associated with nail- 
biting, difficulties in feeding, and restless and disturbed sleep. 
Usually the sjmptoms clear up entirelj-, but recurrent attacks 
are not uncommon. 

Hia^nosis . — The disease with which simple tic is most 
likely to be confused is Sj'denham’s chorea. In chorea the 
movements ate not repetitive, the^' lead to dropping of objects 
held in the affected hand, and to defects of articnlstion. The 
hand-grasp of the patient with chorea is irregularly sustained. 
The opposites of all these features obtain in simple tic. 

Co^'VEX6rVB Tic. — In this relatively uncommon iorm the 
movements have the same character as those of simple tic, but 
are much more violent and widespread, involving sometimes 
the -nhole musculature. Complicatetl and grotesque gestiues 
may occur in periodical outbursts, and the patient commonly 
presents mark^ mental instability. 

PsrcHicAL Tic. — In this form, although there is no muscular 
spasm in the strict sense of the word, the malady docs find 
motor expression in repeated explosive utterances, which maj' 
consist of words, phr^es, or sentences. The repetition of 
words heard in this wa\’ is spoken of as echolalia, while if the 
utterances be obscene we speak of coprolalia. Anxiety neurosis 
sjTUptoms may be added to this picture, and definite psj'chotic 
symptoms may ultimately develop. 

Treatment. — The child's genera! health must first receive 
attention, and any adverse factors in ite home and school 
environment, psy^ological or physical, be corrected, 'The . 
constant reprimands to which many such children arc subjected 
by over-anxious parents are detrimental to recover^'. Perhaps 
the most essential element in-successful treatment is the wise 
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management of the child both at work and play It not 
infrequently happens that the patients are the children of 
unstable parents who are ill fitted to assist treatment m the 
reqmred directions Tirm but kmdly disciplme, carefully 
graded physical exercises, a nourislung dietary and, in the 
matter of drugs, the use of moderate doses of bromide 
BuSico to effect cure in the majority of cases Similar 
considerations should guide treatment m the case of con 
vulsive and psyclucal tics, but with these the prognosis is 
invariably bad 

Spasmodic TopticojijIS — ^In tins condition there is irregular 
tonic and clonic sjiasm of the muscles which rotate the head 
Sometimes the extensors of the ncek axe also involved As a 
result the head is periodically forced mto abnormal positions 
TJie condition is momentarily imder control but considerable 
mental effort may bo needed to restram the spasm for more 
than a few seconds 

JEixology — ^It is a malady of adult life, and may occur m 
persons of any ago from the later years of the third decade 
onwards The sexes are equally affected Commonly it arises 
without anj precipitatmg factor which is discoverable, but 
pain from cervical spondylitis or fibrositis m the neck muscles 
may bo the exciting factor m a predisposed person Anxiety 
and worry are other excitmg factor® Most of the patients 
are highly strung, emotional mdividuals with a neuropatluo 
inheritance Recently the view has been put forward that the 
spasm IS the expression of a small lesion of the corpus striatum, 
but there is no evidence an favour of such an hjpotheais. It 
must be remembered that the carnage of the head in the erect 
position IS a very complex and recently evolved function, and 
one, therefore, which may easily be disordered from a variety 
of causes other than focal disease in the bram 

Sympiomaiology — ^The onset is usually very gradual, the 
patient bcconung slowly aware of a tendency of his head to 
turn to one side At first ho can control this, but with lapse 
of Slid psriiSidtrJy iisd&r saj kind <?/ strssf, the 

movement gams m frequeniy and force The neck muscles are 
bilaterally involved, but on simple inspection the muscle most 
obviously m spasm is stemomastoid The crossed trapesuus is 
usually affected simultaneously, and as the malady progresses 
other muscles enter mto spasm With powerful action of the 
neck extensors, the head may be retracted (retrocolhc spasm), 
and associated with this is overaction of tho frontales and 
elevation of tho ejebrows This is a normal association when 
the head is thrown back voluntarily, and its presence hero 
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indicates that we are dealing not with’^simple muscular spasm 
but with a more complex phenomenon, namely, a movement 
mvolvmg normally co-opcrating muscles, and probably imtiated 
from a lugh cerebral level The spasm may bo almost wholly 
tome, or dome exacerbations may be superimposed upon it, 
and the predominantly tome form cannot be differentiated in 
respect of etiology or causation from the dome vanety In 
severe cases cramp like pam usually accompames the spasm, 
and the latter may be so forceful as to require considerable 
effort to overcome it passively Hypertrophy of ^he stemo 
mastoid is sometimes seen m long-standmg cases It is said 
that deviation of the head to the left is more common than 
to the right 

Prognosis and Trealment — ^Massage, active exercises agamst 
resistance, and general rest will sometimes effect a temporary 
cure The patient may be kept flat on his back with the head 
between sand bags for several weeks, but old or debihtatcd 
patients do not tolerate this unmobilisation at all well The 
use of a light celluloid splmt may be sufficient to rcstram the 
spasm and to give relief in some cases The administration 
of bronudes is useful m many cases os an adjuvant to local 
treatment In vien of the fact that we are dealing with on 
abnormal movement and not with peripherally arising spasm, 
it IS to be expected that motor nerve or nerve root section 
should give unsatisfactory results This is mdeed the case, 
and the original spasm being stopped by paraly sing the musdes 
concerned is apt to be replac^ by the development of 
comparable spasm m other neck muscles However, occasional 
successes are obtained by extensive denervation of musdes, a 
severe operation for winch old and debihtated subjects are 
unfitted 
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D efinition — ^Psychiatry is that branch of medicine 
whose special provmce is the study and treatment of all 
types and degrees of mental lU healtli, however produced 
Put m the most general terras, mental ill health is experi- 
enced subjectively as a substantial impairment of coi^ort 
and happmess, and is shown objectively as a substantial 
impairment of efficiency, or of the capacity for satisfactory 
social relationships 

It 18 of course, true that these effects are usually produced 
as the result of physical disorder or^sease , and although 
general medicine has in the past been httle concerned ivith 
such psychological and social considerations yet these are 
always jmportant aspects of every illness, and should be con- 
sidered in every case Psychiatry, however, wJnlst emphasising 
the importance of the commonly neglected psychological 
aspect of illness, has no desire to claim the u hole of medicme 
as its doniain , and it is only when the psychological aspect 
should be regarded as being predommant that a patient becomes 
primarily a psychiatnc problem 

In 1938 there Were 158,723 patients notified as under 
care m the mental hospitals of England and Wales (3 9 per 
thousand of the population), and 23 163 patients were admitted 
to mental hospitals for the first time It has been estimated 
that 1 in 35 of all bom is certified at some fime before death, 
wlule of those teaclnng adolescence the proportion is, of course, 
still higher 

In addition there were 89,004 patients m institutions for 
mental defectives (2 2 per thousand of the population) , but 
this falls far short of the total number of defectives in England 
and Wales, which has been estimated at 300,000 The figures 
for Scotland are comparable 

There are no reliable figures available as to the number 
suffering from minor forms of mental ill health (frequently 
masqueradmg as physical disease), of insufficient seventy to 
necessitate institutional care, but none the less potent causes-^ 
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of personal misery and soci-J inefficiency There can bo no 
doubt boi\e\er, that this group is an enormous one It has 
ea cn been estimated as 30 per cent of all sick persons (Report 
of ]3 M A Committee on Dlcntal Health) 

^\ hen to the above is added the large army of the sociallj 
unde'^irablc and inadequate — cnmmnis, dninkaKls prostitutes 
and manj more anth an important psvcbiatnc aspect — 
mil be reabsed that the magnitude of the problem which 
confronts psjchiatrj reaches dimensions much larger than 
that provided by any one branch of general medicine, and is 
comparable with that confronted by general medjcme as a 
whole 

ETIOLOGY OF MENTAL DISORDER 

The basic mtiological principle in psjchiatry is that (1) 
psychological factors (2) physical factors, and (3) constitutional 
factors must be considered m every patient 

These terms mental, physical, and constitutional, of course 
really only denote aspects of the total activity of consdons 
human beings It is however, convement to separate them, 
and to regard both normal and abnormal behaviour na result 
mg from the interaction of the throe corresponding factor* 
"Moreover it must be remembered that theae tliree groups of 
factors — mental physical and constitutional — are inevitably 
and mvanably present and operative, though they may be 
regarded as varying greatly in their practical importance from 
mdividual to mividual and ihim case to case 

Now clearly it would be unreasonable to expect either the 
normal or abnormal behaviour of human beings that issues 
from the complex senes of mteixeactions of these three factors 
to be whoUj expUcable m terms of any one member Thus, 
there is never a single and simple cause for normal behaviour, 
nor 13 there ever a smgle and simple cause for mental ill health 
The necessity for such a tnple approach can sometimes be 
M-tVi Vi a.’a alssi/saA. dw-gremaRatwi. Thus, s. ra'vn, trhrfae 

mother had been m a mental hospital, developed mfloenza 
as the result of which he lost his job and became profoundly 
depressed Few cases show their mixed eetiology qmte so 
clearly but all possess it, and it is one of the tasks ol psychiatry 
io try to assess the relative importance of the different causes 
m a particular case 

Certam consequences of this basic principle of triple ictiologj 
maj now be mentioned — 

(o) Smee physical factors are alwaj^ pr^ent, and maj be 
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extremely important in producing mental symptoms it follows 
that psychiatry cannot bo sharply separated from general 
medicine A general medical training and a sound knowledge 
of general medicme are, therefore, essential for psychiatric 
study and practice 

(6) The view is sometimes held that mental illness has 
always a physical cause It is, of course, true that the develop 
ment of mental symptoms can quite fequently, as in senile 
dementia or febrile delmum, be regarded as the more or less 
direct consequence of physical disorder or disease But it 
would be wrong to assume that this must always be so 
Psychological factors can also be extremely important , and 
there is no logical or scientific imcessity whatever for the 
assumption that mental symptoms may not result as the 
more or less direct consequence of psychological causes, or, 
for that matter, of constitutional causes In bnef, any of the 
three groups of factors can assume predominant importance 
(c) Even when, as in senile dementia or febrile delirium, 
the occurrence of mental illness can be more or less directly 
attributed to physical causes, it will bo obvious that the study 
of such impersonal physical factors cannot possibly account 
for the individual or personal difference in the mental symptoms 
displayed The explanation of the individual psychological 
symptomatology (content) must dearly be sought m the 
personal biography of the mdividual concerned Thus, to give 
a crude illustration, a patient cannot harbour the delusion 
that electricity is played on him unless he has heard of it 
This problem of tlie distinction between occurrence and 
content or the problem of the distmction between the setiology 
of the condition and the genesis of the psychological symptoms, 
13 a very important one The elucidation of for example, 
physical factors, may throw great light upon the former, but 
can never throw much bgUt upon tlie latter , for psychological 
states can never be completely described or understood with 
the physical concepts of general medicme This does not, 
however, unply that they cannot be approached scientifically 
{d) Slental illness, of whatever origm must have a mental 
asjiect This perhaps explains if it does not excuse tlio 
tendency to the view that mental symptoms are entirely 
dependent upon mental causes This of course is equally as 
erroneous as is the view that mental symptoms are entirely 
dependent upon physical causes It is very important, when 
deahng with mental illness, to be aware of the dangers of a 
spurious psy chogcnesis This may result in the foUowmg v ay 
The study of the biography of a patient often discloses psycho 
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logical expenences that are clearly related to the mental 
symptoms he shows But not infrequently these psychological 
experiences are important only as regards the ongm of the 
psychological symptoms , and it is very easy to make the 
mistake of ascnbing to the psychological expenences that 
detcrrmne the genesis of the psj'diological symptoms, jetio 
logical importance m the production of the tv hole reaction, 
TPhich they do not possess, and vrhich should be sought 
elsewhere m the physical or constitutional fields 

A simple illustration is afforded bj a ease of depression 
(melancboha) a condition primarily of constitutional ongm 
which is frequently characterised by self reproach Nott* there 
are few who have not some cause for self reproach , and the 
particular topic of self reproach may be given and accepted 
as the cause of the depression, when it should really be regarded 
as a consequence 

Each of these three groups of factors — psychological, 
physical, constitutional — will now be considered m greafer 
detail It wiU soon be apparent how artificial is the separation 
and how much they are inter related and overlap 

Psychological Factors — Generally speaking, it can be said 
that from the psychological pomt of view, mental symptoms 
are always produced by emotional disturbance, or ^by mental 
activity associated mth emotional disturbance It may often 
seem that somethmg else is responsible, such as overwork , but 
it can generally be shoim fairly readily that it is not the 
overwork itself, but the emotiomil stram under which it has 
been done, or which has dnven the patient to xmdertoke it, 
that explains the breakdown 

Normal and Morbid EmtAxonal Eeadwns — We tend to 
regard as normal any emotional reaction that we can readily 
imderstand as bemg justified by the circumstances We can, 
for example, all understand depression that follows a 
recent bereavement There is, of course, no sharp line at which 
abnormaUty begins But, put m most general terms, emotion 
may become morbid either (I) by reason of its mtensity and 
duration, or (2) because it is produced by what seems an 
inadequate cause 

Thus, whilst a degree of depression can be regarded as the 
normal reaction to a bereavement, the development of a 
profound condition of melancholia canpot be so regarded , 
similarly, whilst a considerable d^;Tee of fear is normal durmg 
a bombardment, the development of the same degree of fear 
becomes pathological when aroused by the task of crossmg an 
empty street 
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Tht Ongxn of Morbid Emotion — ^Iho origin of emotional 
disturbance must not solely be sought m tlie nature of the 
environmental situation , for tho reaction to the str^s imposed 
by a particular situation \nll vary according to the nature of 
tho individual exposed to it Therefore, twa factors — the 
environment and the individual — ^must always be considered 
Past expenence helps to form, but does not entirely determme 
an mdividual s nature , and, similarly, present expenence 
helps to form, but does not entirely detemune his emotional 
response 

Psychological causes of emotional disturbance must, there- 
fore, often be sought m the history of the mdmdual, as well 
as m the stress imposed by the more immediate situation 
with which that individual is faced , and not infrequently 
the experiences of more remote origin are the more important 
Inner Stress or " Mental Conflict "—Just as it would be 
impossible to give all the possible situations of stram that 
ought bo imposed by tho more immediate environment, so it 
IS impossible to give all tho possible causes of more remote 
origin consequent upon past expenence, that may also give 
rise to emotional disturbances owing to inner stress or 
“mental conflict “ 

Thus, there is often a discrepancy between dut> and desire, 
and between desue and achievement , and even when what 
was desired is attamed, it does not always satisfy 

This raises an important aspect of mental conflict A 
patient may be and often is, adequately and painfully aware 
of the nature of ius problems , and he may, or may not, be 
able to cope with them But often he is not accurately aware 
of the nature of the conflict going on m his mmd , and then 
its solution becomes a difficult matter, for it is less easy to 
cope with a situation the true nature of which is not understooef 
or which IB mistakenly supposed to he other than it is 

A lack of knowledge of the factors that induce our feehngs 
and dictate our actions is inevitably present in some degree 
m everyone , \vit tins igsiwavvce le often present in eases of 
mental disorder, and maj be an important factor in their 
causation 

This lack of knowledge arises because (1) mtrospection is 
not available for those factore — phj^ical and constitutional— 
which are not psychological Knowledge of these factors must 
at best be mcomplete, inferential, and not direct , (2) because 
mtrospection is imperfect even for those factors that are 
susceptible of introspection, namely, psychological factors 
It would be a mistake to suppose that mtrospection is 
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normally, or ever, exliaustive and infallible It is as easy, 
and probablj mncb more common, to make mistakes in 
describing what is m or on onr mmds, as it is to make mistakes 
in describing a scene m the outer world In the one case, as 
in the other, desires, prejudices, and expectations will distort 
observation and falsify recollection, so that the real con 
stitnenta of the scene will be ignored, misdescribed, or a wrong 
attnbntion of tbeir ongin will be made These errors will 
occur more readily if the results of more accurate introspection 
or observation are disconcerting or disgusting or damaging to 
the self-esteem and thus calculated to arouse emotions of an 
impleasant character 

Such a sequence of events is sometimes desenbed as an 
example of repression into the unconscxcnis 

Now if ever a word deserved to be paid overtime it is the 
term unconscious Indeed, the term unconscious has been 
used in so many different senses that it would seem preferable 
to limit Its meamng to that defined on p 977, and to call 
subconscious those phenomena which are not remembered 
owing to emotional fectors, or which, if recalled or available 
to consciousness, are not correctly recognised and correhted 
because their recogmtion and cotrelation would bo distasteful 
or intolerable to the pereonahty 

Agam repression does not mean disciphne or self disaphnc, 
but the means whereby self protection is sought, and the 
preservation of self-esteem attempted, through eelf-deception 
or the adoption of the pobey of the ostrich Pepression (self 
deception) may for «;ome be a lielpfu! or even essentiil method 
of achieving an adjustment to life , but for others it may bo 
harmful and crippling by preventing them firom realising the 
true nature of their difficulties which do not cease to exist 
"because they are not recognised, but which, if correctly 
recognised, they may be able to face and to solve 

It IS startling how the inabiht^ to connect facts which arc 
obviously related bears no relalionship to mtelhgence Thus 
a popular young curate of ebama and consiilenble abililj 
began to develop doubts about religion and shortlj after 
wards palpitations sweating and a feehng of collap-e at 
first onl} when called upon to preach but later at other tim(^ 
as well After exliaustive pLj-sical investigations bad proved 
negative he was seen by a p^cluatnst wlien the above stora 
rapidlj emerged, and it was found that he had made no con 
nection betwen ins rebgious scruples and the develoiinient of ^ 
bis samptoms m the pulpit 

The significant psychological factors at woTk can ouen 
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adequately be understood l>y a careful liistorj taken along 
ordinary lines, and it is by no means always necessary or vriso 
to seek for the essential psychological causes in the remote 
past or early childhood P^diological delving of this type 
alwajs involves two dangers, namely, either that of lea^g 
the victim along tracks which conform to the preconceptions 
of the mvestigator, or arriving at facts, attitudes, or problems 
which are, or wluch are supposed to be, so umversal that they 
have no value m explaining mdividual difficulties Such 
jctiological whipping boys as the " cedipus situation or 
mfenonty complex can explain everything and therefore 
explain nothing Indeed they approximate perilously to the 
explanation that would be afforded by attnbutmg a patient’s 
condition to lus birth, which has, however the advantage of 
bemg quite certainly true 

Furthermore, it must be remembered that, since psycho 
logical factors are never the only causal factors psj chological 
explanations must, of necessity, be mcomplete os causal 
explanations Even if they account for the particular symptoms 
that are shown, they may fail to explain why these occurred 
at tiio tune they did Ihus, the sexual offences of an early 
parotic may be mtorpreted m the light of his mother fixation ” 
or his aggressive tendencies towards lus fatlier , but such 
mterpretativo excursions do not explain why he behaved 
normally before the time of the offence and worse than this, 
no plumbing of psychological depths can bring to daylight the 
(unconscious) mvasion of the bram by spirochcstes 

This example illustrates tho dangers of purely psj chological 
explanations, and why it is so mistaken and misleading to 
regard tho unconscious as an explanatory widow s cruse 

The. Effect of Morbvl Emotion — ^Emotional upset, however 
caused may produce symptoms of either mental or bodily 
distress or both combined 

A clear recogiution of tbe effects of the physical accompani 
ments of emotion is of cardinal psychiatric importance They 
explain how it comes about that so many patients, who should 
he regarded as psychiatnc problems do not complain primarily 
or at all of mental symptoms but do complain of phjsica! 
symptoms These patients naturally but erroneously tend to 
believe that physical expenences and physical symptoms have 
a physical ongm, and do not relate their physical symptoms 
to emotional disturbance because they cannot see the con- 
nection, and often do not want to Their "resistance ” often 
arises because it is more pleasant to attribute an illness to a 
potent poison than to a poor porsonabty 
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Bodily symptoms of so called “functional” ongm wdl 
occur more readily if the ph>sical make up of the patient is 
of such a typo that it readily responds to emotional dis 
turbance Thus, certain individuals with a labile vasomotor 
system readd^ respond to emotion with tachycardia, others 
by famtmg They thereby provide examples of the mter 
relation of different factors 

Physical Factors — ^By physical factors are hero meant the 
states of physical disorder or disease that are studied in general 
medicine infections, mtoxications, disorders of nutrition and 
circulation, metabohc and endocrine disturbance 

Constitutional as well as “ exogenous ” physical factors 
can of course be very important m the production of these 
conditions , this only serves to emphasise once more how 
artificial is their separation But those constitutional factors 
that are more directly concerned m the production of mental 
disorder (such as heredity) will be dealt with later 

Th& Physical Basis oj Mental Disorder — Sometimes mental 
changes can be correlated with general bram damage as m 
artenosclerotio dementia and occasional!} particular mental 
symptoms can be correlated with localised bram damage, as 
m post apoplectic aphasia But m the majority of mental 
syndromes neither macroscopic nor microscopic Conges have 
b^n found m the central nervous extern It must, however, 
be remembered that oar present methods of examination are 
very crude, and can as yet tell us very httle of the pr^umptive 
changes m the central nervous system that accompany 
functional activity normal or abnormal Electro-cncephalo 
graphy (iirfe p 8C6) may m tune throw some hght on these 
matters 

Indeed unless disordered fimction is the result of per 
manent stmctural change m the bram, the demonstration of 
abnormal histological findmgs cannot reasonably bo anticipated 
It would therefore be a mistake to seek for the pathology of 
mental disorder only in the patliology of the hram and it 
would be an even ^eater mistake to seek it only in neurohiito 
pathology 

The importance of the physical changes that accompanj 
emotion have already becn^ mentioned , and it must be 
emphasised that these physical dianges are just as much a 
part of an emotional reaction as is the mental experience of 
emotion, of which mdeed they form an mtegral part 

This mutual relationship and interdependencj between the 
mental and the physical aspect js often particularly well shown 
m the course of a case of Graves* disease 
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The Assessinenl of Physxcal Factors — \s has been men 
tinned, physical factors may be of predommant importance 
m the production of mental disorder , and there is no form 
of mental disorder, mild or grave, in which physical factors 
may not play a more or less important contnbutory part 
It must, however, be emphasised that the importance of 
physical factors is often greatly exaggerated, and tliat phj’sical 
abnormality is often coincidental and not causal 

When ph3'Bicai factors are of predommant retiological 
importance, as in general paralysis of the insane, the mental 
changes will be those of an '* orgamc type of mental reaction,” 
the characteristics of which will be described later 

As a working rule it can be taken that, in so far as mental 
changes resemble less those of an ‘orgamc type of mental 
reaction,” and approximate to some other type of sjmdrome, 
so does the predommant aetiological importance of physical 
factors become suspect 

Anything, however, that lowers tlie general efficiency of 
the patient wiD facihtate the development of mental disorder 
m a susceptible subject , hence arises the importance of 
phj^icai factors as a contnbutory cause As the man m the 
street rightly believes ” womes get a hold ” on those who 
are physically run down in a way they would not otherwise 
Physical Factors of Crude Exogenous Type — Nevertlioless 
although such factors as chrome infections or mtoxications, 
resulting from “ focal sepsis ” or other cause, should tdways 
be sought for and dealt with, their removal or eradication 
seldom produces that benefit in mental disorder that the 
student might be led to expect The importance of phj-sical 
factors of a crude exogenous typo has been in the past, 
and sometime still is, grossly exaggerated In the majoritj 
of mental disorders no evidence can be found of ” exogenous ” 
physical factors that can reasonably be mfeired to possess 
practical importance , and it seems probable that the physical 
basis for mental disorder should rather be sought m metabolic 
and other disturbances of a more subtle kmd 

Endocrine Glands — ^Tbe vegetative nervous system and 
the endocrine glands exert a profound influence on metabolism, 
and plaj an e'ssential part m the mtegration of mind and bodj 
They are, therefore, of special interest m psj chiatry Although 
there can be no doubt about their importance, very little 
exact knowledge is as yet available as regards the role of 
ondoermo glan^ in the production of mental symptoms This 
is well shown m the sexual glands, and" is all the more stnkmg 
as their influence on the mind is best known 



974 PSYCHOLOGICAL JIEDICDTE 

Thus, we know that the highest incidence of psychoses 
occurs round about puberty and the climacteric, t e , the tunea 
of the beginnmg and end of the reproductive period , and we 
know that menstruation is often accompanied by Bjunjitoms of 
emotional disturbance, which can in some women be serious 
But we no longer firmly, if vaguely, attribute psyclioses to 
amenorrhoDa, or regard masturbation as a cause of schizo 
phrema For we now regard aiuenorrhcca which is verv 
frequent in the case of major psychoses, as the consequence of 
the deranged metabolism accompanying them, rather than as 
their cause and we now realise that masturbation can be 
regarded as a normal phase m development and that m 
schizophrenia it is often onla a s^unjitom 

Constitutional Factors ^ — Pfl\siQUE — The constitutional 
background may be demonstrated to some evtenfc in the 
patient’s physique and attention has been drawn by Kretschmer 
to different types which can lie observed amongst mental 
patients as well as m the general population 

1 T/te Asthenic or Leplosomotic" Type is chamcterisetl 
by a narrow build an angular profile and by a lean d}*spcptic, 
and hungrj look Individuals of this type look taller than 
thej are Their skin is poorly vasculansed and palo and the 
distal parts of their extremities tend to be cyanotic Thoj arc 
flabb} and of poor muscular development Their tbest is long 
narrow and flat The subcostal angle is less than 00 degrees 

2 The Pi/kntc or Pylnoeomatic’ Type is well demon 
strated by Jolin Bull with his largo bod> cavities and 
generous distribution of fat about tbc trunk John Bull m 
his younger daj's if a t^qucal pyknic had n Imnd«ome hodj 
With a graceful motor apparatus and saiall and delicate 
extranuties 

3 The Athletic or Athleiosomalxc ” Type is recogni'^cl 
bj the strongly made skeleton aniT muscles and is v ell been 
in a certain type of raw boned Scot It is. less clearly defined 
than the other two but is perhaps more definite than other 
tjpes that ha\e been desenb^ such as the dysplastic 

There is a certam affinity between the pykmc build, 
cyclothymic make up and the development of manic depressive 
psychoses on the one hand and on the other hand between 
an astheme budd a schizoid make up, antj the development 
of schizophrenic reactions These facts arn of interest and 
may have some practical value in ihe assessment of certain 
mixed and complex mental reactions But it inubt bo empha 
eiscd that these associations arc by no means mvanahle and 
that there are manj exceptions 
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Heredity — ^Tlio studj of heredity has a much greater 
practical importance than that of physique in the analysis o; 
the constitutional factors mvolv^ in an individual case 
There are three methods by "which this subject has beer 
investigated 

1 The study of the fatntly or relations of the individua 
patient may disclose the same or similar reactions among them 
This may furnish valuable information for a correct assessmeni 
of the factors at work, and hence may give indications as tc 
the nature of the treatment that should be adopted It will 
of course, bo nocessarj first of all to trj to disentangle the 
effects of environment from direct hereditarj influences , anc 
knowledge obtained b> the other two methods gives some 
help 

2 Twin Studies — ^The comparative study of umovular anc 
binoviilar twins gives an indication of the relative importana 
of environmental and hereditary factors, because uniovular 
tvans have the same hcreditaiy equipment, whereas bmovular 
twins are not more closely related genetically than other 
brothers and sisters. Rosanofl ovammed a senes of schizo 
pliremos who had twm brothers or sisters and found concord 
anoe m 63 per cent of the uniovular twins, but m only 16 per 
cent of the bmovular ones , tho corresponding figures for 
manic depressives vere 70 and 15 per cent This proves the 
strong hereditary element in the causation of these psychoses 
and gives some measure of tho relative importance Of exogenous 
and endogenous factors 

3 The Study of Familial Incidence — This method has very 
great aalue and the results obtained have definite practical 
importance The frequency of a given mental disorder in tlie 
relations of the patients suffenng from it is compared with the 
frequency of its occurrence m the general population The 
figures obtained by these mvestigations enable an estimate 
to be made of the probable degree of danger of tho mental 
disorder occurring m a given relation These figures, if used 
with statistical caution, provide the only basis for eugenic 
measures 

ScJitzophrenia — ^The frequency of echizophrema amongst 
the general population has been estimated at 0 86 per cent 
Among brothers and sisters the incidence is about double 
of that m the general population (Pollock Mafrberg, and 
Fuller) Vanous studies make it probable that it is duo to 
one gene wluch is transnutted recessivel^ , but tvan studies 
have shoun tint the “penctntne” power of this gene is 
only Go per cent Tins means, put in rather crude terras, that 
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the relative significance of genetic and environmental factors 
IS about 2 to I If the children of schizophrenfcs survive their 
twentieth jcar 8 per cent develop the condition, and 'iO per 
cent of the children show a schizoid personahtj , i e thej show 
character traits which arc coiranonlyTioticed in the pre paj chotic 
personality of the schizophremc It is difficult to a'^sess these 
from the genetic point of view, for some of them may bo 
abortive cases of schizophrenia, and others earners Three 
per cent of the grandchildren of scluzopliremcs develop the 
condition, and the prognosis is held to be worse in so far as 
the character of the parents was abnormal 1 8 per cent 
of the cousms of schizoplirenics t e , double the figure in the 
general population develop sebizophrema, and the figure 
for nephews and meces is the same Further anal>si3 gnes the 
following results a frequency of 0 9 per cent if neither of 
the parents is schizoid , 2 per cent if one of the parents is 
schizoid, and 11 per cent if both parents are schizoid 

Manic Dtpresane Psychoses mamc-depressn e con 

stitution. IS probably due t6 a single dominant gene, but onlj 
20 to 30 per cent of the camera develop a psychosis The 
figures of the liabihty of the various relations to be affected 
are 9 5 per cent of the children and 2 5 per cent of the 
nephews, meces, and first cousins The figures for the general 
population are given as between 0 23 and 0 44 per cent These 
figures are worked out for Central European populations , 
they niaj differ for the population of tlie UJC In New York 
State incidence of mamc depressive psyclioses among the 
relatives of the patients studied is considerably higher than the 
expected rate, the eveess being greatest among sisters of the 
female sufferers from the disease 

Mental D^ciency — ^Altliough the inheritance of the mental 
defective is much less well known than the inheritance of the 
psychoses, nevertheless, the results of statistical inquiry are of 
practical value Thus, if both parents are mentally defective, 
Cl 5 per cent of the children show mental deficiency as well , 
if only one, the incidence is 29 per cent Thrae figures do not 
pretend to say anything about the relative imiiortnnco of 
hereditarj and environmental factors 


SYMPTOtlS ENCOUNTERED IN JIENTAL 
DISEASE 

It IS essential for the student to know what are the- more 
ovmntomR that mav bo aliown in mental disorder. 
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and that te should also be clear as fo the meaning of the 
techmcal terms that have been used to describe them 

Unconsciousness — An imconscaous patient is neither aivare 
of his environment nor capable of respondmg to psycho 
logical stimuli in a psychologicallj understandable nay (tn 
accessibihlij) He is subsequently incapable of recalling any 
mental activity during the period m question States of 
unconsciousness are heat observed after severe concussion in 
deep amesthesia, and as a final stage of many intoxications 
Betiveen imconsciousness and consciousness there are various 
t3T>e3 and degrees of disturbed consciousness 

Disturbances ol Consciousness. — ^These disturbances are 
mainly due to physical causes, and the general characteristics 
may be given as follows 

(a) Deficient grasp and its consequences The patients have 
a difficulty m fixmg their attention and m grasping 
what is takmg place The^ therefore do not fully 
- rmderstand the true nature of their situation and 
consequently cannot adjust their behaviour m a way 
that IS appropriate 
{&} Disorientation 

(e) Disconnected and mcomprehensible bebamour 
(d) Slowness of thmking and disturbances of retention with , 
subsequent amnesia 

Tliree intermediate states between consciousness and 
unconsciousness are often recognised — 

1 Dimming or Clouding of Consciousness (often rather 
unfortunately called “ Confusion ’) — Less than 
normal rather than anything abnormal is exponenced 
All mental processes are slow Association of ideas 
13 scanty Thinking is difficult or impossible 
These patients are apathetic and bemused, show no 
initiative, are easily fatigued, and it is hard to attract 
tix *L^ Visl^ tasai Va w.Va. s. 

dreamless sleep, stupor, or coma In mild eases 
the patients may answer and behave rationally under 
examination, but readily relapse when left to them 
selves In cases of moderate seventy, althdugh out 
of touch with their surroundings, they may bo roused 
to answer simple questions correctly And in severe 
cases it may just he possible to get an occasional 
appropnato response by forcible questiomng or 
commands 


62 
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2 Ddmous Stales — ^The consciousness is clouded, and tlio 

continuity of mental processes is interrupted or 
shattered bj abnormal evpenences such as hallucina* 
tions Restlessness is a most common feature 

3 O’mhghl Slates — ^Thero is a peculiar alteration of con 

sciousness and personality for certain periods of 
limited duration, -mtli subsequent amnesia Tiiei 
are mninlj encountered in epUepsj (tide p 1023), and 
also rarel} in hystena 

AUenhon is the term used for deaciibmg the expenenco 
that certain objects are in the centre of consciousness, wluNt 
others be more towards the penpherj' This distribution 
may be achieved either voluntarily or mvoluntanlj Attention 
may be disturbed m various urays — 

1. It maj be difficult or impossible to arouse the attention 
of the patient This generally occurs m organic 
reactions rcsultmg m disturbed consciousness , but it 
may also occur in states of ” retardation,” pcrplwitj, 
or self absorption due to depression or scluroplireni'i 

2 It may bo difficult or impossible to leep the attention 
of the patient, (a) because the patient returns to 
predominant preoccupations (depression and schizo 
plirenia) , (i) because the attention of the patient is 
readily distracted by stimuli from the outside, tins 
distractibility preventmg concentration on any gnen 
subject for any length of time (mamo and certain 
orgnmc pictures) , (c) because the attention may have 
been caught and kept some mcidental stimulus in 
the external environment from which it cannot bo 
detached (certain oigamc states) 

Volition, General Activity, Motor Behaviour. — Lad, of 
Initiaiiic IS most frequently seen in neurasthenic states, and 
in depressno and schizophrenic psychoses but may also bo 
observed m lesions of the front'll lobe or the basal gangln 

HelarSalion denotes slowness of speech and achtm, gmTiUy 
combmed with a poverty of impulses and tardiness of response 
It occurs m depressions, and when verj severe, it may result 
in depressive stupor 

Tsychomolor Hyper aclivity, together mth an increased speed 
of action IS seen in manic states Impiil«:es nnj follow one 
another so rapidly that none are properly carried out or 
completed 

In CatatonK Excitement the motor behaviour w generauy 
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more dismtegrated, and features like stereotypy (monotonous 
repetition in speech and movements) mannerisms, and grimacmg, 
are often observed and are highly characteristic 

Perseteraiion, as opposed to stereotypy, denotes the repetition 
of a movement or action m spito of the patient’s effort or desire 
to produce a new ono It may he most marked m the field of 
speech and difficult to distinguish from aphasic disturbance 
(see p 802) It is common m all organic states 

Stupor means complete suppression of speceli, movement, 
and action not accounted for by profound disturbances of 
amsciousness It is commonly produced bj schizoplircmc 
disturbances of will, but it may lesiilt from extreme rctarda 
tion in melancholic patients Flexibthtas cerea (a pecuhar 
tj'pc of “v ax like” ngiditj of the muscles), catalepsy (the 
tendency to keep up postures which have been imposed), and 
negatnism (automatic resistance to all outside stiraiih) are 
symptoms tint are often found 

Suggestion means influenco by processes other than leason , 
tuggesUbxlUy is the capacity — varying in each mdmdual — of 
yieldmg to such influences This normal attribute is mcreased 
in stat^ of disturbed consciousness It is strikingly present 
in hypnosis, and m scluzophremcs it may reach the extreme 
degree of autcmatic obedience Echopraxia and ecJiolaha, i e 
the automatic repetition of actions which are seen, or of words 
which are heard, are particular examples of this 

Abnormal impulBes, such as kleptomania (tho impulse to 
steal), pyromanxa (the impulse to set fire to things), are 
better eJassiffed with compulsive or obsessional phenomeim, 
t e actions carried out under the subjective feehng of bemg 
forced to do them, either without or against intention or desire 
Feelings of Fassiinly (or of being mfluenced) describe those 
conditions when patients believe their experiences are produced 
by some outside agency or force, or that they are under the 
attempted or successful direction or control of this outside 
agency or force These may range from bodily expcnences, 
attributed to electricity, to strangely developed mental oxpen 
ences, attributed to hypnotism, electrical waves, or the operation 
of ivireless or telepathy 

These phenomena are very common in scluzoplirenia 
Disturbances ol Thought. — Retardation, encountered mainly 
in depressive states, is charactensed by slowness or difficulty 
in the process of thinking often accompanied by a poverty of 
ideas of which the patients are clearly aware Many depressive 
patients who m-e retarded do not, liowever, so much complain 
of slow thoughts or empty minds, as of thoughts that go round 
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and round but do not get on An extreme poverty of associa 
tion may lead to a form of perseveration very like that seen 
m organic conditions 

Circumsiantudiiy means slow progression of thonght when 
due to a tendency to digress into tnnal bypaths or irrelevancies 
This type of thinJang can often be found m epileptics, m morons, 
and in patients with oigamc diseases of the bram 

Flight of Ideas denotes a severe degree of the mamc 
disturbance of thinking Manic patients t.hint quickly and 
have a great wealth of association , bnt these are sup^cial 
and often dictated by rhymes Mamc patients cannot pursue 
a consecutive line of thought of a purpwive kind Flight of 
ideas IS an exaggeration of the method of thinking which 
Schopenhauer attributed to certain authors “ They wnte as 
if they were playing dominoes- The mcidental number of the 
last piece determines the next, and the followmg piece has no 
relation to the last but one ” An example of " flight of ideas ' 
IS provided by a mamc patient who said " maternal, paternal, 
infernal Dante 

Incoherence denotes the breaking up of the ordinary sequence 
or structure of thought into larger or smaller fragments It 
18 sometimes possible to discover why ideas with apparently 
no connection are associated with one another The reason for 
such associations differ from those that govern ordinary logical 
thinking Incoherence occurs m schizoplirenja when it has a 
particular quahtj and m confusional states as after on 
amesthetic Normal people ma^ experience something very 
similar in dreams 

BlocTang, or a sudden interruption in the stream of thought, 
occurs m schtzophrema 

Necdogisms are frequently invented by schizophremcs A 
patient, for instance, described a drawing “ Oordron A theme 
of curved and fancy Imes stcolhc st from steeple word from 
the point on the top of the 'post coUic (unexplamable) word 
matchmg the point , caller from the cordron and cross piece 
Squirrel wirrel, from wearl , the curls m the Im^ which look 
hke a weail pool ” 

Predominant Ideas ore convictions not based on reason 
but on an emotional foundation They are not necessarily 
pathological, and every normal person tends to develop them 
m the fields of pobtics, religion, and love 

The term " Paranoid ” implies a sense of a hostile environ 
ment coupled with a tendeniy towards the formation of 
delusions of a 83^tematised character to explain it 

A Ddimon is a false belief which cannot be corrected by an 
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appeal to reason or logio The education and environment 
must be taken into account in assessmg whether a patient’s 
ideas should be regarded as delusional or not Primary (or 
autochthonous) delusions spring up suddenly with conviction 
but Without previous warmng, often in the setting of a pecuhar 
tense emotional atmosphere They are characteristic of early 
schizophrenia Thus a schizophrenic became suddenly certain 
that the firmg of cannon in Hyde Park, to celebrate the King’s 
birthday really foretold the end of tlie world 

Many delusions are secondary to hallucmations, but they 
can occasionally develop from a real event or experience as the 
result of systematic although emotionally biassed reasomng 
Delusions are usually classified as delusions of grandeur, of 
self reproach, of poverty, of reference, of persecution, or as 
hypochondriacal delusions, according to their content 

Some schools of psychology try to explam their ongm 
by mvokmg various psychological mechamsms Delusions of 
grandeur, for example, are said to result from over compensa 
tion to feelmgs of inadequacy, msecurity, or infenonty Self 
reproach is explained as mcomplete or unsuccessful repression 
which leaves the feelmg of guilt behmd Persecutory or 
paranoid ideas are said by some psychiatnsts to represent the 
projection of repressed homosexual tendencies Jlost authors 
however, Mould regard this last explanation as too restricted 
and would hold that any undesirable tendency or quality 
which could not consciously be endured by the mdividual may 
be projected and result in n delusion of persecution 

The recogmtion of these mechamsms, when they can be 
proved to exist m an mdmdual case, may be of value as 
indicating how that case should be approached , but their 
wholesale assumption is unwise, and may prevent the investi 
gator from seeing the really significant psychological connections 
in an individual case 

Indeed they are often a m^e description m other terms, 
and it can frequently be demonstrated that a vanety of different 
delusions may be equally well understood by mvoking the same 
mechanism, which limits its value as an explanation of any 
particular delusion For instance, although hypochondriasis 
may be explained as representing the fhght from environmental 
or personal difficulties into illness, yet this explanation is too 
general, and does not account for the transition from a mere 
preoccupation with the bodily functions to definite delusional 
formation, such as that the bowels are blocked or that the 
organs ore rottmg away, or that the bram is liquefying, or that 
the body is dead (mhihstio ideas) 
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Obsessional Ideas (compulsive thoughts) must be dis 
tingmshed from delusions and from predominant ideas 
Compulsive thoughts are recognised as being abnormal and 
foreign to the personality, and are resented and resisted The 
patient struggles against an obsessional idea, but fights for his 
delusions, and accepts or revels m his predominant pre 
occupation In content, obsessional thoughts are often 
and pointless, but sometimes mdecent, blasphemous, or 
aggressive formulations may be expressed 

Disturbances of Affect (or Emotion) — The disturbances 
maj consist of variations m mtensity or duration, or the 
emotional response may be abnormal because it is inappro- 
priate m the particular situation Some of the emotions met 
with in psychotic patients are of a land either unloiown m 
normal individuals, or only experienced by them m very special 
circumstances 

Initnsiiy — Some patients show an mcrease in the intensity 
of their emotions at the begmmng of an acute psychosis, 
others, hoirever, complain of their poverty and loss of emotion 
{affeciite ?oss) This is common m depressions and m early 
schizophrema Again, certain quite normal individuals are 
acutely aware of complete emotional detachment after a 
psychic fihoch, such as seemg an accident This is usuallv a 
transient expenence of no significance Shalloicness of affect is 
frequently «ieen in imbeciles schizophrenics and in dements 
In so called moral insanity (moral imbecihty ) the social sense is 
poorly developed or apptrentlv missing 

Incapacity to control the emotions and their eiqiression is 
characteristic of orgamc syndromes (emotional \ncimtinenee and 
lahihty) Normal emotional experiences, such as elation, 
depression, imtabihty, anxiety may become morbid by reason 
of their mtensity and doration, but the extreme degrees of 
melancholy and panic are never experienced by the normal 
individual Ecstasy may be desenb^ as a feehn^ of over 
whelmmg bliss combined with an all pervading ECOaC of 
clearness of perception It is often associated with a feeling 
of suspicion and fear, and not infrequently accompamed or 
followed by the appearance of autochthonous delusions True 
ecstasy is probably beyond the experience or the imogmation 
of normal pereons States of ecstasy are chiefly seen m 
schizophrenia . 

Inconyruily of Affect — T3iis is also a frequent symptom of 
schizophrema By mcongruity of affect is meant, for example, 
that the patient may refer with indifference to the mo&t 
homble expenences, or even je&t about them 
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Ambivalence denotes the simnltaneons existeijce of contra 
dictory emotions also tretjuentljr oUserred m sdnzoplirenica 

Disturbances ot Memory — The function of remembering 
IS generally divided into (a) Registration (6) Retention 
(c) Recall 

(a) jRegictratt&n — Registration of the matenal to be 
remembered may be disturbed by lack of concentration Thus 
m manic states the distractabdity of attention prevents the 
patient from perceiving properly what is happening The manic 
patient will therefore tend only to remember subsequently 
those things that by chance or because of their special 
impressiveness did not escape his attention In states of 
unconsciousness nothing can be recorded hence the subsequent 
amnesia When consciousness is dimmed or clouded only a 
partial or patchy recollection of what Ins taken place remains 
Tins may even extend to a complete amnesia if registration was 
grossly deficient 

(A) Releniion — Disturbances of retention should only be 
assumed if it is certain that registration and recall are 
unaffected Retention for short or longer periods of time 
(the latter being essential for learning) may bo disturbed to a 
Afferent degree The capacity for retaining nsual and auditory 
matenal may also differ markedly In general the capacity 
to retain, material is better if associations are present with 
which it can easily bo connected Poverty and slowness of 
association may simulate a memory disturbance 

(c) Heeall — Recall may be either automatic or voluntary 
In morbid mental conditions automatic recall is often preserved 
whilst the capacitj for voluntary recall (» c involving conscious 
effort) 13 frequently impaired These phenomena can often 
be observed in normal individuals who are fatigued or m the 
aged and the disturbance is most marked m trjong to recall 
names It is generally possible for a person to recognise some 
thing immediately which he could not recall on voluntary 
effort or only to be able to recall facts when something 
itmjCMt&i miA lAem of rewnlbuifeif 

often seems to interfere with recollection This fact wJuch 
IS known to everybody by self observation may be a prominent 
feature in the Iiorsakow psychosis Thus sudi patients may 
be unable to recall things when asked to do so directly, 
but recall them readily if the problem is approached 
indirectly 

The ability to recall is facilitated by richness and rapidity 
of association consequently poverty or slowness of association 
may make mcmoiy disturbances appear more severe than they 
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really are All disturbances of recall cannot, however, be 
explained as being due to loss of initiative or poverty of 
association Nor should all memory disturbances be attributed 
to “ repression," although this maj play an important part 
in determinmg which material is forgotten, or rather which 
matenal cannot be recollected 

■\Vbea memory impairment is due to organic brain disease, 
this IS usually shown m memory for recent events rather than 
for lemoto ones The gapa of memory, or amnesia, consequent 
upon sudden damage to the bram (head mjunes, epileptic fits, 
apoplexies) are often for a longer period than that of the actual 
imconsciousness This is frequently seen m relrograde amnesia 
after injury to the bram as when an mdividual cannot remember 
the accident or the events for a variable length of time pre 
cedmg it The amnesia for the jieriod of unconsciousness, or of 
disturbed consciousness, is due to lack of registration Anfero 
grade amnesia (that is loss of memory for a penod after conscious 
ness has apparently been regained) is due to a state of altered 
consciousness during the penod which the patients do not 
remember afterwards 

Total loss of memory over a long penod, or over the whole 
of life, 18 generally a hysterical eymplom, and inconsistencie* 
between the knowledge which the patient shows and that 
which he claims to have forgotten may demonstrate that 
the repressed material is very near the surface of consciousness 
in other words, debberate deceit or a tendency in this direction, 
plays an active part 

A normal quahty of remembering is that it tends to mould 
the past according to desire, and to fill in defects in memory 
with facts wluch may have been there rather than with facts 
winch are genuinely recollected , and the conviction that such 
false recollection carries is often veij strikmg When there is 
a pathological loss of memory, the gap is often filled m with the 
most elaborate fabrications Broadly speaking, the less critical 
the patient, and the more active his initiative, the more capable 
he becomes of producing sneh fabrications, and of changing 
them under cross-examination This is often stnkingl} 
demonstrated in the Korsakow psychosis 

The feeling of fahiiiianty which is experienced on recognition 
may also, in certam abnormal conditions, be attached to facts 
or thing)* that have nob previously been known to the individual 
This experience of " vu *’ is known to many normal 
persons when fatigued or sleepy, and it maj bo a prominent 
feature in certam neurotic lyndixunes 

In the Korsakow psychosis patients not infrequently get 
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the order of past events vsTong, bo that the disturbance is not 
BO much a disturbance of correct fact as of correct sequence 

The problem of tune perception and its disturbances is 
still very obscure Some patients complam that tune moves 
too fast or too slowly, or m extreme cases that it Beems to 
stand stiU, or rushes on bo fast that they cannot follow 

Disturbances of Intelhgence — The variation in the amount 
and type of intelhgence is very great Low mtelhgence is the 
leading symptom of mental deficiency (see p 1006) An acquired 
disturbance of intelhgence when irreversible is knowm as 
dementia A moderate degree of deterioration may only bo 
evident m an mabiUt} to adapt to new problems and situations 
whilst the capacitj to cope wuth ordinarj activities and famihar 
tasks 13 still preserved Severe deterioration interferes with 
the adjustment to the ordinary activities of everjday life 
As regards intellectual performances, creative thinkmg suffers 
first, abstract reasomng next, until finally primitive tasks 
such as the definition of words or the finding of opposites or 
common quahties becomes impossible The lower the onginal 
intellectual level, the more difficult it becomes to determine 
mild intellectual impairment In attemptmg to do this it is 
always necessary to try to assess the patients previous level 
from the past history of previous performance and occupation 
Tests for ongmal mtcUectual level are based on the fact that a 
patient’s vocabulary gives a fair idea of Ins intellectual and 
educational level, and that this indicator is relatively resistant 
to mental deterioration 

Disturbances of Sensation — Halhictnalions — These may be 
defined as Bcusory perceptions (mental impressions of sensory 
vividness) without objective stimulus An example would be 
seeing a pmk elephant when no pink elephant was present 
llltistons are real perceptions falsified, an example being to 
mistake a dark stam on a pillow for a bed bug These 
defimtions may be accepted for practical purposes, but it 
should be borne m mind that normal sensory perception is 
Jiang' ja* Jmt js rmiditionfid 

anhsmodified by many personal factors, both sensory and 
extr^cpsory In other words there is always a personal 
contribht on to a perceptual Bituation, but the amount of this 
personal contnbution vanes enormously This holds true for 
illusions and hallucmatians as well as for normal perceptions 

Some anomahes of sensation may be mentioned that 
should be separated from hallucmations and illusions m 
the stricter sense Thus distortions of visual impressions, 
owmc to detachment of tho retina, noises m the ear or 
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labyrmtlune sensations due to vascular disturbance, numbness 
or tinglmg in the extremities due to pressure on the 
penpheral nerves, all bemg disturbances of the apparatus of 
sensation, are better kept apart The same appbes to flashes 
of hght, if produced by stimulation of the optic nerve, or the 
more complex subjective experiences produced bj stimulation 
of the sensoiy areas of the cortex or cerebral pathwa3’S 

Vtsxtal hallucinaUcms are most commonly found m states 
of impaired consciousness (delirium and twilight states) and 
should always suggest the predommance of an etiological 
cause of an orgamc type Some normal mdividuals however, 
experience visual haUucmations just before thej go off to 
sleep (hypnogogic haUucmations) Epileptics m twflight 
states often complam of seemg colours or fire, but their 
visual expenences may be more elaborate Visual hallucinations 
m toxic and delirious reactions may range from kaleidoscopic 
patterns, which appear when the eyes are shut, to the most 
complex visions of scenes, persons, animals, and objects, either 
still or moving at various speeds The impression may be 
vague, or very clear and detailed The haUuemated objects 
may be projected in a real settmg, t e , a man may be seen 
sitting m a real chair, but may be transparent and unin fluenced 
by any physical happemngs aroimd him Schizophrenics may 
expenence symboho visions, often possessing a quality of 
mteuse signiflcance , but visual haUucmations in schmophrenic 
conditions are more usually m the nature of vivid mental 
pictures rather than expenences which are thought to be part 
and parcel of the external world, and, except m acute phasM 
or episodes, are rare 

Auditory Hallucxnaltons — ^These are most common m 
schizophrenic states, but also occur m toxic confusional condi 
tions They are usuallj localised m the head, but may appear 
to come from outside Less frequently thej are located m 
some part of the body , this is very tj’pical of Bcluzophrcmx 
Thej usuaUy occur m the form of voices of a-arying (Ii&tinctness 
and even when the exact words are not clearlj heard, the 
genera} unport is often felt- to bo plain Sometimes the 
schizophremc patient recognises them as ius own thoughts, 
made audible to bim simultaneously, or anticipatmg or 
repeating what be is thinking Noises, such as creaking, 
shootmg, rmgmg, and so on, may also be heard Auditoiy 
haUucmations often have an lUusional foundation 

Tactile Hallucinattons —Tactile haUucmations are dcacribed 
by schizopbremo and delinous patients The patient rwy 
fil he IS being touched or blown upon, or they may take tie 
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form of a drizzling sensation of sand or dust The genital 
organs are often the scat of tactile hnllucmations, rvhich may 
bo elaborated into a belief that the patient has been the victim 
of rape Some schizophrenic patients feel that their body, 
or parts of it, has changed in size or weight Statements 
about a change in the internal organs, such as that the heart 
has become a stone, or that the bowels are blocked, may be 
mefaphoncal expressions, but ate sometimes accepted later as 
statements of fact, and, in bo far as this is the case, become 
delusions 

Olfactory HaUucxnatxons — Olfactory hallucmations, which 
always seem to have an unpleasant character, are frequently 
complained of bj schizophrenics less frequently by involutional 
melanchohcs, and occasionally by delinous patients 

Hallucinations have many pomts m common ixith sensory 
perceptions, but they also possess certam distmguishmg 
qualities, quite apart from the absence of appropnate stimulus 
Their perceptual character, or the conviction that they 
represent something of external origin, vanes from case to case 
Zucker has made experiments by trying to imitate a particular 
hallucmation to see whether the patient could distmgvush 
between their hallucmation and the real perception of the 
attempted mutation He found that, with the exception of 
certam toxic and delirious conditions, they could distmguish 
between the two quite readily Hallucinations appear to bo 
more obtrusive in. character than perceptions, and tend to 
occupy the foreground of the patient’s mind, and to absorb 
his attention Otherwise the fact that patients are unable to 
disregaVd voices and other sensations that are practically 
meanmgless could not bo explained 

The content of the h^ucinations is determined to a 
varying extent by the past histoiy of the patient concerned 
Elementary hallucmations are more easily explained on a 
neuroIogicM level, but more complex hallucmations of visions 
and voices can often be traced, as regards content, to the 
previous experiences, attitude, views and fantasies of the 
particular patient It is sometimes possible to distinguish the 
physiological from the psychological element m their production 
Thus, dehnum tremens patients usually see small and moving 
dots, as do patients -with small scotomas Their elaboration into 
rats, mice, or something eke depends upon extra sensory 
factors Similarly, more complex hallucinations of cocame 
addicts (cocaine bugs under the skin) are built around the 
nucleus of their tactile sensations In other instances it is not 
easy to discover a sensory element in the development of 
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hallucmatoiy eTpenences, or any iHusjonal basis, and it may be 
preferable to interpret these experiences in the same wa\ as 
dreams , but no analysis of & biographical type can explam 
the fact that hallucinations occur at all In order to explain 
this it IS necessary to introduce factors that are not of a 
psychological type 

Depersonalisation — ^DepersonaUsation is “a state m which 
the individual feels himself changed throughout m comparison 
with bis former state This change extends to both the patient 
and the outer world and leads to the mdindual not 
acknowledgmg himself as a personahty Hjs actions seem to 
him antomatic , he observes lus own actions bift a spectator 
The outer world seems strange to him and has lost its 
character and reahtj ” (Paul Schilder) 

The sense of the outer world being changed is sometimes 
known as dereahsaiion, as opposed to the feeling that the 
patient is himself changed, which constitutes depersonalisation 
m the more strict sense Depersonah ed patients complain of 
loes of feelmg, whereas observation of their behaviour shows 
natural emotional responses There are, however, cases when 
the subjective povertjr of emotions is followed bj objective 
affective loss ' 

PSYCHIATRIC SYNDROMES (REACTION TYPES) 

It IS essential to remember that psychiatry deals with 
mdividuals, and hence with tndtvidiial reactions as varied as 
the nature and expenences of different mdividuals can make 
them Consequently, as Adolf Meyer has pomted out, the 
problem of mental disorder is not e^austed by the attempted 
erection of categones of ‘ disease entities " into which patients 
can be pigeon holed from a diagnostic pomt of view 

The question to be asked about a psychiatric patient is 
not, therefore, “ What kind of mental disease has this patient 
got ^ ” but rather, " What type of reaction does this individual 
show, and how can we understand it * " And we can only 
imSerstani * Vy -^tofryeng xuifvifrtfiA, ’ms Wixuy , "avA 
environment from many angles 

In modem psychiatry, therefore, the older conception, 
taken over from general medicme, of rather rigid and clearly 
defined “ disease entities ” has bwn replaced by the broader 
and more elastic conception of “ reaction Upes ” or “ psychiatric 
syndromes ” , for, although on infimte number of mdividu^ 
varieties must be recognis^, certam broad patterns of morbid 
response can be discerned 
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A syndrome iS a complex of symptoms that tend frequently 
to be found m association 

Thus, catatomo symptoms are not evidence of a disease 
“ catatonia,” but are symptoms Chat may, for example, be 
seen in orgamc types of reaction, and also, much more 
frequently, m schizophremc types of reaction 

There is often considerable overlappmg of the various 
syndromes, so that one or more sjonptoms may be common to 
several types of mental disease 

Psychiatric Classification — was not infrequent in the past 
to consider the neuros^ as quite distmct from the psychoses 
This sharp distinction is erroneous m theory and misleading 
m practice In the classification that follows the neuroses are 
included as subdivisionj of one of the three mam groups 

1 The Orgamc Reaction Type — ^The mam features are 
disturbanoes of consciousness and dementia Organic factors 
are of predominant importance m tho production of this type 
of reaction which may be subdivided into clouded consciousness 
delirium, KorsaUow sjmdromo, hallucinosis and twilight states, 
and dementia 

The vanous orgamc causes which may result m the develop 
ment of these subdivisions of the mam organic reaction typo 
will be discussed later 

2 The Schizophrenic Reaction Type —The mam features are 
progressive mtroversion, sphttuig of personahty and paranoid 
symptoms The meamng of these terms will be ^cussed 
later This reaction type occurs mnmly as the result of tho 
operation of constitutional factors, and may be subdivided 
into simple hebephremc catatomo, and paranoid vaneties 

3 The Affective Reaction Type — The mam features arc 
Bwmgs of mood or abnormal mental and physical reactions 
to emotions, or both combmed 

Constitutional or psychological factors or both, are usually 
predommant m the production of this reaction typo, which may 
be divided into mamo and depressive states, anxiety states, 
and hysterical and obsessional reactions 


SCHEME or EXAiHNATION 

It is just as important m |fflychiatry as m general medicine 
to have a scheme of examination , for unless a systematic 
scheme of exammation is followed, important aspects and 
problems may be missed 

It must, however, be remembered that in psjchiatry a 
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good deal of elasticity is ncccssaiy in foIIoA\uig guch a schenio. 
For it IS not only essential to tiy to cstablush a satisfactory 
contact (rapport) in tho course of tho csaminnlion. but the 
examiner must also attempt to gain an impression of tho 
total personality of tho patient. 

Tho foUomng items ore suggessted : Kame, age, sex ; single, 
mamed, divorced ; occupation ; addresses of patient and often 
also of correspondents, employers, doctors, relations ; telephone 
numliers Details of complaint and careful chronological hiftory 
of present illness, obtained from patient and friends Importance 
of independent accounts See relatives first and separately. 

Personal History. — History of early development; birth 
injuries, dates of walking and talking; neurotic traits gudi 
ns fear of the dark, stuttering, thiirnb sucking, nail biting, 
enuresis, sleop-vvalking, lughtniarcs fcleejnng arrangements 
Scliool record scholastic attainments, keenne^** in gmne«. 
sociability, homeaickncss Work tecord * jobs Iield, why taken 
on, how* long held, reasons for leaving, financial rctunis Dist 
health previous physical diseases or attacks of nuntal ill 
health or “nerve” trouble. EtTccts of mwlicn) contaclH, u«c 
and abu«c of drugs, attitudo towards licalth matters and hodil) 
disturbance Social and sex attitudo tow'ords relations and 
friends Sox information and development sexual experi- 
ences, mcnstniation, menopause, mnmage, pregmnoies, con- 
traceptive measures 

Interests, hobbies, ambitions. I>rgQl dlflicnlties including 
early tendenej to Ijnng or stealing, Kchgious and jiohtinl 
tendeiities Fads and phvsicnl culture notions »^ucccs,ses and 
disapiKiintincnts, diflicuUics and quarrels, llovr spare lime 
employed, what makes life v^orth hvnig. 

Personality Traits, — ^Actions and attitudes indicating that 
patient was scnsiliie, shy, reserved, sohtniy, shut-in, day- 
dreamer, sociable, active, friendly, ofiectionatc, adaptable or 
not, stubborn, obstinate, suspicious, jealous, frank, woa/y, 
restless, dissatisfied, irritable, unjmlsive, cheerful, anxiotis, 
apprehensive, conscientious, neat, onlerly, meticulous, cfliclcat, 
cruel, stingv, hypochondriacal, .eager to liavo sympathy, 
“martjTcd,” agyrcssiit, 8ubniis.sive, a leader, a follower, fclfi 
confident, apt to feel inferior, religious, ethical, moral, interested 
m tho alx-jlract and in “right and wrong.” 

Family History. — ^Xervous and mental illness, epilepsy, 
alcoholism, dnig addiction, personality traits of relativiM 
Moodiness, scclusivcness, successes, failures Suicides, /ftw* 
pilalisation. Social and cultural standing 

Mental Status.-— (a) Appearance and Behaviour ' Kappoit. 
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facial and bodily expression, condition of hair and clothing , 
postures, gestures, tics, grimaces Fear, restlessness, agitation) 
spontaneity in speech and action 

(b) Tall The form Of the patient's utterances rather than 
their content is here considered Does he say much or httle, 
talk spontaneously or only m answer, slow or fast, hesitantly 
or promptly, to the pomt or beside it, coherently, discursively, 
loosely, with interruptions, sudden silences, changes of topic, 
comments on happemngs and things at hand, appropriately, 
using strange wori or ^tax, puns ? How do£S3 the form of 
his talk varj' with its subject ^ 

fc) Mood Tlie patient s appearance may be described, so 
far as it is indicative of bis mood His ansiiers to “ How do 
you feel in yourself 1 ” “ What is your mood ^ ” “ How 
about your spirits 1 ” or some similar enquiry should be 
recorded Many varieties of mood may be present — not merely 
happiness or sadness, but such states as uritabiJity, suspicion, 
fear, unreahty, worry, restlessness, bewilderment, indifference, 
and many more wiuch it is convomont to include under this 
headuig 

Observe the constancy of the mood the influences whicli 
change it , the appropriateness of the patient’s apparent 
emotional state to what be says 

(d) Btltistona and Mmnterjnreiations What is the patient’s 
attitude to the various people and things m his environment ^ 
Does he misinterpret •ahat happens give it special or false 
meatimg, or is ho doubtful about it ^ Does he think anyone 
pajs special attention to him, treats him in a special nay, 
persecutes him or influences him bodily or mentally, in ordinary 
or scientific or supernatural ways ! laughs at bun ^ shuns 
him ? admires him i tries to kill, harm annoy him * Does 
he depreciate himself in any way his morals, possessions, 
health ? Has he grandiose behels ? 

(e) Ballucinalions and other Disorders of Perception The 
soiu-ce Vividness, reahty, manner of reception, content and 
all other circumstances of the expenences are important , 
its content, especially if auditory or visual, must be reported 
m detail When do these experience occm*, at mght, when 
falling asleep, when alone * What is the patient's ov n evpiana 
tion ? Any pecuhar bodily sensations , feelmga of deaclness ^ 

(f) Compuhiie Phenomena Obsessional thoughts mchna 
tions or acts Are they felt to be from without or part of the 
patient’s own mmd ? Relation to his emotions} state does 
he repeat actions unneoessimly, such as washing, to reassure 
himself ? Phobias and anxiety 
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(g) One^Uxhon Record the patient’s answers to questions 
about his own name and identity, tho place where he is, the 
tune of day and tho date 

(h) Memory This may be tested bj comparmg tho patient’s 
account of his Me with that given bj others, or csanumiig lus 
account for intrinsic evidence of gaps or mconsistcncics Ihero 
should be special inquiry for recent events sucli ns those of 
his admission to hospitrd and happenings in tho ward since, 
or his journey to hospital or consulting room Selective im 
pairment of memory for special incidents, periods, recent or 
remote happemngs 

Record the patient's successes or failure m grasping, 
retammg and being able to recall spontaneously or on demand, 
three or five mmutes later, a number, n name and address, or 
other data Give tho patient a short story to read and ask 
him to repeat it rn his own words Give him digits forwards 
and then backwards and record how ruan^ ho can repeat 
immediately after being told them A normal person should 
be able to repeat at least seven forwards and five baclcwards 

(i) Concmtralxon Subtraction of serial 8c\ens from a 
hundred (give answers and time taken) Tcibng tho months 
of tho jear forwards and backwards 

(j) Grasy of General Information Tc»ts for general iiifor 
mation and grasp as well as for abiht} to calculate should be 
varied according to the patient's educational level, and his 
evponences and interests Suitable questions are — 

Name of the Kmg, and his mimedinte predecessors 

The Prune Minister 

Tho Chancellor of tho Exchequer 

Capital of France Germanj, Itolj, Spain, Scotland 

Six large cities in Britain 

Date of beginning and end of tho list War 

These tests are not intendecl so much to estimate genera! 
intelligence as to see whether tJiere has been any falling anaj 
from tho patient’s former presumptive level of Imow lc<Ige and 
capacitj, which 1ms to be estimated from his hfo history and 
independent information 

(k) “ Intelligence Tests" IViU be dealt mth later in the 

special section on Mental Deficiency, see p 1007 A simple 
story may bo told m order to test whether the patient grasps 
its point , 

Specimen Story —The Donley Loaded eexth Sail A donkey , 
loaded witli salt, had to wade a stream Ho fell down, and for 
a few mmutes lay comfortably m tho cool water inieu he 
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got up ho felt relieved of a great part of his burden because 
the salt had melted m the water Longears noted tins advan 
tage, and at once applied it the following day, when loaded 
uith sponges, he agam went througli the same stream 

This time he feU purposely but was grosslj deceived The 
sponges had soaked up the ivater and were considerably 
heavier than before The burden was so great that he 
succumbed 

The same remedy does not apply to all cas^ 

Dcfimhon of nbslrnrl norrfs eg What is eiivj ^ Sui 
prise ^ ’ 01 explanation of proverbs eg The early bird 
catches the worm or differences c g dwarf and child idleness 
and laziness 

(I) * Insight' This is best obtained b\ the questions as 
to whether the patient regards lumsclf as being ill what ho 
regards as bemg the nature of his illness (whether physical or 
‘ nervous ” or both) and whether he thinks he wall get well 
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General Medical Treatment —The treatment of the ^ arious 
conditions of physical disorder and disease that may be relevant 
to psychiatrio problems must be sought elsowliere and the more 
specific forms of treatment that are now employed for special 
forms of mental disease (e g , lusubn m schizophrenia) w ill be 
dealt with later m the appropriate sections 

Only some general methods of symptomatic treatment 
that are applicable m many conditions without reference to 
the special type of the reaction or its aitiology will lib 
considered below 

Drugs — ^Drugs are mainly used to decrease anxiety 
agitation restlessness and excitement and to procure sleep 
Tor acute excitement and restlessness hyoscine to gV 
gr ) combined with morphia (i to J gr ) can be very valuable , 
but it must be remembered that hjoseme produces dtyness 
of the mouth and aniosthesia (with its effect upon respiration') 
and hence great nursing care is necessaiy 

Continuous narcosis may be indicated in states of prolonged 
agitation and excitement The object of this treatment is to 
keep the patient asleep for sixteen to twenty two hours a da^, 
for a period of from five to ten. days The technique employed 
Vanes in different centres but usually Sommfaine (2 to 3 c c 
b d ) IS given by intramuscular mjection at 9 a M and again 
between 4 and 7 pm When necessan , paraldehyde is given 
^3 



994 I^SYGHOLOGICAL MEDICINE 

111 die intcrvil, either b\ the mouth or b\ rectum Jlie timrs 
just before the injection, when the patients arc rclalnelx 
anahe are used for nursmg care (bowels, food and fluid, 
temperature, blood pressure, unne exammation etc) It 
c<?scntial that the patient should receive sufficient nourish 
ment and that it should possess the necessarj calom 
\aluc 

Continuous narcosis is not a form of treatment tint shoulil 
be undertaken without prcaious practical c\|x:neni'c It Ins 
\ er\ great \ alue in niana of the acute reattions of w'ar time 
For lesser degrees of anxiety and restlc&sness bromides ma\ 
be of value, but the danger of bromide intoxication should 
alwa}-s be borne in mind, as this ma} occur cvtu with small 
doses if contmued for a long tune, cspecialla m elderh 
artentteclerotic patients Bromide and chloral hjdrate is an 
excellent combmation , the latter is an excellent sedatno and 
b\ pnotic, and is not cumulative in its elTecta The barhiturdft> 
are also of value m states of tension Barbital (veronal) puen 
m divided doses of 24 gr b d or t d s , often gives relief if the 
state of anxietj or tension is not too severe Some patient*? 
also find tlio barbiturates useful to fortif) themselves when 
likcl> to bo cooirented with a difficult situation 

Opium ma^ be given, under careful supervision, ftr 
endogenous depression with much anxietv 

For sUepIe-isness paraldehyde, were it not for its unplea^int 
taste and smell, would be the ideal hjTinolic, for it k b 
powerful and acts quicIJv It can bo given b\ mouth in 
2 dmehm do^cs or 4 (Iracluns b} rectum ^Ian\ of the 
barbiturates are also excellent perhaps Lummal (| to 2 pr) 
and Bledinal (6 to 10 gr ) are the most commoni} usetl 

It IS important to give barbiturates in sufficient dopes and 
to l>c ready to change them if individual intolerance w I'howii , 
and it 13 often vnae to combine them, i e , to order one that 
induces sleep rapidly with another that has a more prolongetl 
effect (Eaipan and Nembutal plus Veronal or Luinmal) 

In prescribing hvpnotics it is, of cour-c essential to dtsawer 
whether the trouble lies in gomg off to sleep (fti> m anxn-tv 
states or in waking up carlv (os m a depressive state), or m 
both (as in mixed states) and to prescribe acc-onlmph 

Bromide is not a hvpnolic , but ma\ help to induce sleep 
bv decreasing wony and restlessness 

Sodium Amt/ial has great interest m the treatment of 
stupors and after a suitable intrav cnous dose (0 5 gmi ) 
patients who have been mute and resistive for weeks and 
months will often begin to talk spontancoush , to an>wcr 
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q»CBtjoni>, and to t uTy out ordcrb With Jarger do-ics, patients 
fall asleep after a period of r^ponsiveness , hence daily mjec 
tions of the drug have been suggested with the hope of combining 
the benefit of a continuous narcosis with periods of accessibility 
that might be utilised for psycho therapeutic purposes 

It IS difficult to assess the results that have been claimed , 
but certainly there is some danger of the development of 
epileptic fits after a sudden withifcawal 

Benzednne (5 to 20 mgm ) has been used as a direct 
stimulant in patients with lassitude, depression, and rctarda 
tion 

General Management and Nursing Care — Cases of major 
psychoses especiallj when acute should bo confined to bed 
Jlildcr degrees of tension and restlessness also fiequently 
respond well to tins simple measure Coutimious baths at 
body temperature are indicated m severer forms of restlessness 
and eKcitement, though some now question tlieir usefulness 

Padded rooms or cells are sddom used in modem mental 
hospitals, but were formerly employed m cases of tevero 
excitement not otherwise controllable It could be urged that 
they had a definite value for a certain type of case, and 
perhaps would still bo used were it not for their unfortunate 
appearance and reputation 

It IS often advisable to treat patients in single rooms rather 
than m large wards, for certain depressed patients are distressed 
by the noise made by other patients, and excitable patients 
arc unduly stimulated and distracted by company Separation 
however, makes supervision and observation more difficult, and 
the treatment of smcidal patients m single rooms demands a 
largo staff 

The ingenuity and inventiveness of potential suicides can 
never bo overestimated Some of tlic dangers can be guarded 
against by smtable planning and construction of the building, 
and by the adoption of certain measures m ward routine , 
but strict and constant supervision, combined with knowledge 
of the individual patient, aro probably the most effective 
measures Befitsal of food, or of sufficient food is common m 
mental disorders and maj be a disguised form of suicidal 
attempt If It IS impossible to induce the patient to take 
sufficient nourishment by other means, recourse should bo liad 
to tube feeding without undue delay Certain patients who •' 
do not refuse food entirely, underfeed themselves sjstemati 
cally It IS essential to keep an exact weight chart and, if 
necessary, to start tube feeding should the weight continue to 
drop 
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again and again After adraisaion, the greatest care should be 
devoted to the question of which ward the patient should be 
in, or whether he would bo better in a single room , and as to 
whether bo is influenced in a favourable or unfavourable way 
by another patient, or by a particular nurse In brief, the 
reaction of the patient to hta environment must be studied 
most carefully, and the desirable alterations made in so far 
as that IS possible , and it is possible to a surprising extent 

Occupational Therapy, which is of cardinal importance m 
the treatment of mental disorder, is based on the elementary 
principle that it is a good thing for everybody, including 
patients, to have something to do The name is perhaps 
unfortunate as tending to emphasise the aspect of filling m 
time, whereas stress should be laid on the far more important 
aspects of relieving unhappiness or discomfort by distraction, 
affordmg an opportunity for the recovery of real pleasure m 
activity, increasing self confidence by tangible evidence of a 
capacity that had been doubted, end often enough frank 
training m better habits of concentration and worlc 

Patients suffenng from mental disorders often experience 
difficulty in making decisions, lack self confidence and initiative, 
and show a loss of interest, except perhaps m their owm 
symptoms To ask such patients to iilan their day, and to fill 
m their tune as they think best, is not merely to ask something 
that is stupid and unfair, but it is to permit something that 
may be positively harmful 

Consequently, a carefully planned day, with facilities for 
the development and enjoyment of as many interests as 
possible, should form an essential part of tho life in every 
modem mental hospital , and the same principle of careful 
individual planmng of the best “ twenty four hour day ” that 
can be Worked out should be applied to psychiatric patients 
who are not in mental hospitals 

“ Occupational therapy ” is not achieved by suggesting a 
little knitting as an alternative to brooding, or the depressing 
comparison o1 nva'l cliscomloits wi't’n ot’ner patients It i^nutfih 
be definitely organised , thus, for example, patients shmdd 
be made to go to “ occupational classes ” for various handi 
crafts But games and entertauunents are just as much a 
part of an occupational scheme as raffia work or carpentry, 
and there are other forms of valuable, practical, and interesting 
activities besides indulgence in the arts and crafts 

Eiiuironmenlal Adjustment and Soetal — In the treat 

ment of out patients, as well as in hospital cases, a great deal 
may be accomplished by “soeial work” of v''-'”’'’ i >'’'1° 
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The n-ssistinre of trained social Trorl ers is of the greatest 
value for this purpose aiid mmj of the activiti^ of a good 
general pnctitioner are essentially of this nature All 
practitioners uould be wise both to acquaint themselves Tvitli 
and to avail themselves of the social service facilities m 
their neighbourhood such as welfare orginisitions clubs and 
recreational opportunities 

It IS necessary to establish contact with relations friends 
and employers m order to get to know, and if possible to 
adjust conditions both at homo and at work m a more 
satisfactory manner not infrequently as much can be done 
bj explanation and advice to tJiose with whom the patient 
lives or with whom he comes mto contact as bj a more 
direct approach to the patient himself 

Minor Psychotherapy — In many instances quite simple 
explanation and discussion of the problems and of the nature 
and origin of the illness may effect great improvement The 
patient may be given direct advice so far as certain personal 
and social difficulties are concerned but it is preferable to 
do this indireetl) by helping the patient to make liis owti 
decisions Sexual problems at the time of pubertj or after 
mamage or fears of pregnancy and subsequent neurotic 
reactions can frequently be dealt with by explanation and 
instruction or by referring the patient to -v birth control cl me 

The suggestive influence of the personality of the doctor 
and of the atmosphere of the hospital or consultuig room are 
factors that are difficult to assess m any kind of medical 
treatment Dehberatc use can be made of these influence^ 
in treating mmor psy chological troubles So called intbrect 
suggestion by means of the electric current or mert medicines 
IS not a very desirable way of carrying out psy cliological 
treatment but it can be ver% effective and if it is done 
conscientiously and followed up by or combined with oxplana 
tion and reassurance or whatever may be necessary it ma\ be 
a time saving method 

Persuasion though sometimes thought to I c a method of 
influencing the patient by reasoning always contains a large 
element of suggestion 

The most striking method of treatment bv suggestion h 
liyTinosis which is a sleep like state in which tlie contact 
between physician and patient (rapport) is not interrupted 
A person m a hypnotic state is p.irticularly susceptible to 
suggestion and it is possible by hyTnosis to influence man% 
physical and mental funetiom that are not witlnn the control 
of the will 1 
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It IS not possible to detail here the various methods of 
inducing a hypnotic state, but it must be remembered that 
only a proportion of mankind can be hypnotised The 
therapeutic application of hypnosis is limited even for these 
It IS, hone\er, an excellent method of removing hysterical 
svmptonis, sucli as blindness, aphonia pareses or amnesia 
'ihe removal of a I 13 stencal gait in a smgle session provides one 
of the most sinking succes'ies that a psychotherapist can have 
Romo patients otherwise refrnctorj to hjpnosis can be readilj 
llJ■pnotl^ed after a moderate dose of a hypnotic A furtlier 
development is the production of a drowsy suggestible state 
bj the administration of evipan or sodium amj tal intravenously 
llijs ‘ narco analysis ” has proved particularly useful in tlio 
clearing up of psychogenic states of loss of memory 

Major Psychotherapy — ^The more complex abnormal mental 
reactions constitute the main field of major psychotherapy 
Neurotic illnesses of long standing always tend to become 
mcreaamgly complex, for with the passage of time, neurotic 
reactions give rise to new problems, which agam become tlie 
source of new conflicts and difficulties The task of try mg 
to achieve contmued readaptations to difficult circumstances 
often necessitates changes of attitude and saenflees of desires 
ambitions, and convictions This may result m conscious 
inconsistency and stram or repression and self deception 
ODnflicts involving deep seated rehgious moral, and social 
standards are not likely to yield to suggestive therapy or 
environmental adjustment in fcghly differentiated mdinduals 
and may therefore demand more prolonged psychological 
treatment 

Strangely enough, psychotherapists have separated them 
selves from the rest of psychiatry, and occupy a position to 
vhieh tliere is no equivalent id any other branch of medicine — 
hcemotherapists, or perhaps rather ferro baimotherapista arc 
unknown Tins may have arisen partly owing to the large 
amount of time and concentration required for prolonged 
psychological treatment but Is probably mainly duo to the 
formation of special psychotherapeutic schools, each of vhich 
lias developed not only a technique but a doctrine of its own 
Psycho analysis, based on Sigmund Freud’s pioneer vork 
on the study of the individual neurotic patient, lias outgrown 
its character as a method of treatment, and has become a 
school of philosophy and psychology, whose pupils also cany 
out psy cUotlierapy, but only according to the strict mien of 
their order The ideas of Fi^d, whellier accepted or rejected, 
have given a great stimulus to psychiatric vork 'llicir 
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therapeutic application must be studied in the IxioU of the 
master and hw pupils, and tbo real technique is only nriiljllo 
to the formally imtiatcd It is diQicuIt to assess the results 
that have been claimed, for so few have been pubh-shcd, hut 
thej do not seem to bo better than those achieved h;. less 
labonous and cvpensn e methods 

The scliools of Adler and Jung "arc ofTspnngs of the 
Freudian psycho analj-SLS, nhose legitmiacs is not accepted h\ 
the parent The student who takes a special intCTcsl in them 
must also be referred to the larger textbooks, hut would do 
better to consult the works of those authors themselvw 

Tlie p33 chotherapy of the neuroses should always be ba»etl 
on some general principles, winch can mcreU be outlmcsl 
here verj bncflj Paychothcrapcutic technique can be leirnt 
as little from books as can surgical technique 

The first step m an^ form of psychotherapy must be to 
obtain a careful and detailed history. It is essential to collect 
information from all possible sources, such os relatiics and 
friends, in order to supplement and to correct the oecmmt 
given by the patient hunscif The collection of facte shouhl 
precede attempts to interpret them , and the elucidation of 
the more fundamental problems that he behind the overt 
complaint or complaints ls only possible m the light of these 
facts At the saioc time it must lic borne in mmd that good 
history taking mentably imolrea therapeulio work Tlie 
opportunity of talking about intimate matters to an impxrtiid 
\iitness Is often felt as a great relief The interviews inth the 
doctor leads the patient to a todto systetaatic simey of hvs 
diflicultics He Ins to fonnulate hi- problem in words, and by 
this \CT\ process they often become more clear, and can bo 
Mcwetl more objectively 

It IS often possible, during even the preliminary period of 
lustory taking, to remoio at least some of the manifest 
sjTnptoras by reassuranto, sug^tion, or other form of 
symptomatic treatment , and this any enable the jiiticnt to 
face his other difficulties and problems with greater ease 

It 13 useful to hate m mind a list of im|K)rtant tojnts m 
order to arrange m a sybte/iiafic manner the malcnal that must 
be collected in a more detailed ninlysn of the pitionts 
Ijersonahty Piethclm soggeste the following Jjeidimn — 

1 Intellectual leaourccs 

2 Emotional tendencies and tcmpeninient 

3 Volition and action lendcncnrs, interest-* andstncing^ 

4 Standards 

5 Attitude to the bodj^and to the instinctive flesires 
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C Attitude to matenal needs 

7. Attitude to oneself and abiltt3' to deal with oneself 
S Social needs and adjustment to the group 
0 Assets and handicaps and personahty synthesis 
TJiero are various methods of ascertaining and of raaLing 
the patient aware of the psjchological factors which, for his 
own good reasons, he has removed from the centre of his 
consciousness The choice ns to whether hypnosis, ihse 
association, and dream analysis are used to supplement 
systematic questioning wall depend upon the personal techmqiie 
of the physician, on the nature of the particular problem, and 
upon the necessary economy of time 

The more active part of treatment begins with the explana 
tion and interpretation of the symptoms These, if possible 
the patient should be guided to find and elucidate for himself 
He IS thus gradually led to a more just appreciation of the true 
nature of his problems and as to how they arose , and it is 
well to trj to discover potential assets that ha\e not been 
properly utilised, and not only to dwell on the mistakes that 
have been made or the deficiencies that ha\ e been shown 
Some schools of psychotherapy teach that the mere dis 
entanglement of the origin of difficulties has a curative effect 
Lack of therapeutic success is ascribed to lack of depth of the 
analysis, and this leads to attempts to find the “essential’ 
cause in the mcreasmgly remote past 

This “ huned treasure ” school of psychopathology, the 
simple faith in the original psychic trauma which explains 
all and which, if unearthed, leads to cure, is, in its extreme 
form, a small one , but m modified forms, it is perhaps still 
all too common It must always be remembered that the 
psychologically comprehensible is not necessarily the same as 
the causally significant (see p 971), and that understanding 
of the remote past does not necessarily confer control of the 
present The majority of experts agree that another synthetic 
and constructive part of treatment has to follow To gam a 
more just appreciation of the origin and the nature of the 
problems and to be able to assume a more detached attitude 
towards them means some progress , but m order to solve 
them more is needed The majority of patients need to 
develop new attitudes and new w ays of attacking their 
difficulties before they can deal with their particular 
situation 

Only a minority of patients, or indeed of mankind, aie able 
to develop a philosophj of their own , and, therefore the 
majoritx are more ivilhng to accept a readj made system and 
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faitli These are offered not onlj bj religion but by the various 
schools of ps>chothenp> and their adherents Tlie rapport 
developed m the course of prolonged psychotherapy often makes 
the patient accept the views and attitudes of his physician 
ba that intended or not It must be the final object to loosen 
tbc patient s attachment again to such an extent that he is 
able to adopt his new insight and philosophy as truly his ow n 
and to stand on his own feet 

For further information Treatment m Pyscliiatty Oacar D elhelm, 
Now York 1036 (Alac^LlIan Co ) la recommondrd 


CONSTITUTIONAI. ANOIALIES 

Personality, as that term is used here, comprises both 
inteibgenco and character The personahty of the patient is 
a very important factor both in producing and m colouring 
abnormal mental states Instincts are the driving forces tint 
play an important part m determining the type of i>erRoniIit\ 
Anomabes m this sphere are therefore respon«ih1e for mnnt 
anomalies in the make up of tlic individual 

It IS possible to outline only a few types of anomalies of 
instinct and of abnormal characters liable to become pivclii itric 
problems Our knowledge of intellectual deficiencv (mental 
defect) IS more advanced This is no doubt partly becuisc 
the practical importance of the problems raised bv mental 
defect is more obvious and strikmg 

Anomalies ot Instincts — Althougli anomalies of the sexual 
instinct are probably the most frequent it must not be forgotten 
tint anomalies m other instincts such as that of self pre«erva 
tion may aI«o be found Thus there are families in whicli n 
1 irgo proportion of the members die bv their oivn hand It is 
difficult to attribute this fact entirely to family example and 
faimly tradition important though these may be It seems more 
reasonable to asMime that in such families the self preservatne 
instinct is constitutionally weak 

Seocual Anovxahes — ^The student should have some know 
ledge of normal sexual development and of the intensity 
fluctuations and vanations of the sexual instinct in order to 
form an opimon about anomalies of time of onset frequcnci 
and type of sexual activity and only very gross departures 
from what is statistically frequent should be regarded as 
abnormalities from the medical standpoint 

Sexual unmatunty is the most common sexual anomaly 
which though seldom calling for medical treatment in itstU 
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can frequently lie shown to be the foundation of many types 
of sexual maladaptation uhich do call for roedical advice 
Masturbation is a normal transitional stage of sexual 
development, but its persistence is often a symptom of 
unmatunty The incapacity to find a sexual partner maj be 
only an expression of general developmental retardation 
Sunilarly, frigidity in women is often a sign of, or results from, 
constitutional immaturitj The lack of desue for children may 
be due to the same cause The under development of tlio 
secondary sex characters often suggests the constitutional 
origin of these psychological manifestations 

The importance of constitutional factors in the production 
of liomo sexuality vanes greatly Homo sexual tendencies 
may often be observed in vanous members of the same familj 
It may be found m men with a feminine physique or in women 
with a masculine physique On the other hand, many 
individuals who previously showed no evidence of homo sexual 
tendencies, mdnige in homo sexual practices when placed in 
special circumstances, such os on board ship, or in prison 
Such individuals have clearly been infiuenced by example and 
seduction Homo sexual practices are not therefore the criterion 
of a homo sexual constitution and the fact that the majont'^ 
of homo sexual prostitutes are hetero sexual subjects pro\cs 
this xery strikingly Again, iiianj constitutional homo sexuals 
never indulge in homo sexual actmties, m tlie strict *501180 
for fear of the legal or social consequences 

The itomo eexnal is soft natured sensitne 'ind 

shy, and his “ mother fixation ” which is sometimes alleged 
to bo tlie cause of lus homo sexuality, may bo regarded 
as one feature of his character The homo sexual max show 
feminine traits, both in physique, gesture, and m his interests 
Iho attraction to the same sex often seems to spring from 
the enthusiastic friendships so characteristic of the age of 
pubertj, and when tlie relationship remains on this level, 
whether intentionallj or unconsciously, most valuable and 
permanent friendships may result But when abnormal 
sexuahtj is repressed or when manifest conflicts with public 
opinion threaten, neurotic reactions often develop which bring 
the individual to the psychiatnst It is not possible to describe 
abnormal sexual practices in detail though they are of interest 
hero because tliej so frequently possess a constitutional back 
ground Iho majority of them (exhibitionism, sadism ninso 
Siism and so on) can be r^arded as exaggerations of normal 
sexual fevtiircs that become cxident when tho development of 
inhibitions and adaptation does not reach its ordinal^ level 
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Tliesc anomnlies come under the care of the phjaicnii ^lien 
tho3 giro rise to conflicts with society, or if tIie\*become-per 
\er=>ions i e ulien thej dominate the sexinl life instead of 
being part of it It is a gross nustake to regard as perversions 
normal manifestations of Thus to speak of infantile sadism 
and exhibitionism leads to uxong conceptions ^ 

Abnormal Characters — ^The scAtz&ui character is not a 
uniform tJTpe The abnormal characters found m the families 
of scliizopliremcs (which is the ongmal meaning of tlie terra 
schizoid) comprise shj, introverted, and secluded characters, 
nature loving abstract minded, and ideahstic, as well as 
cool ruthless remote, and egotistical individuals, and manj 
of the queer, eccentric, and odd Tlie dreamj, bearded, 
be sandalled denizen of Bloomsbury or Montmartre is often 
a schizoid just as much as is the wold eyed fanatical adherent 
of some political or rebgious sect Paranoid features, either 
of the more aggressive or the more passive kmd, are also 
common There is some positive correlation between schizoid 
characters and an asthemc or athletic phy’sique 

Cycht?iymic (cycloid) personabties frequently occur m the 
families of mamc-depressives They are extraverted, good 
natured, sociable, and adaptable There is a strong positive 
correlation with the pyknic build “the ICm ne^ m a 
14 m collar ” 

An excitable, aggressive character is sometimes seen in 
epileptic patients and it has therefore been suggested that 
these personalities should be called " epileptoids ” The 
relationship to this disease is, liowever, much less close than 
in the other two groups, and it seems preferable to speak of 
excitable or esrplosive tyqies These personabties are common 
in certam famihes, and may have a considerable imjiortance 
in psychiatric practice, for crumuahty, suicide and psycho 
gemc reactions of various kinds often develop on this 
constitutional background 

The hyslertcal character should be clearly distmguiahed ' 
from hysterical (conversion) symptoms, for they may be 
observed independently of one another The cardinal feature 
of the hysterical character is the desire to appear more than 
he (or more frequently she) really is, mth which is coupled a 
striking skill m self deception Hysterics are generally easily 
influenced by persons or ideas that appeal to them and they 
have a remarkable capacity for identifying themselves with 
others, and for imitating them Their emotions are easilv 

> A. food mtrodaotion w •'Pa^cholagy of Sex a Manual for StudeaU 
Harelock EUia. William Heinemanii Icndon 1934 
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roused, and they express their willingness to dedicate themselves 
to various ideils, until their onthusiaam changes for sometlung 
else, which they then take up with the same conviction The 
instability of their emotions, their vivid fantasy, and the 
adaptabihty of theur minds make them untruthful and 
unrehable, although subjectively they feel qmte candid, 
deceiving themselves mudi better than they usually deceive 
others Thej are immature m their thinking and in their 
emotional reactions, and the sexual irigiditj, which is vcrj 
frequent, may be another expression of the same fact Thej 
are often mcapable of iiermanent aSection or sexual relation 
slups , but thej'^ are good abort time flirts and know hou to 
dallj with the other sex to satisfy their vamty H 3 ^tencal 
con\ersion S 3 nnptoms often provide the means by which the> 
try to dominate their surroiindings with larj mg degrees of 
success 

The obs&sstonal (anancastic) character is not always traceable 
in the history of patients with obsessional neuroses, and 
obsessional traits arc often found m the early lustory of patients 
BuSering from other types of abnormal mental reaction 
Obsessional features are usually described as mduding exce^isne 
cleanlmcss or tidmess, pedantry, conscientiousness, and mcon 
elusive ways of thinking and actmg It is only when these are 
accompamed by the feehng of subjective compulsion that they 
become obsessional symptoms The exaggerated concern with 
the regularity of the bowels or other excretory functions 
accounts for the name ‘ anal-erotic ” given to this type of 
character by the Freudian School The obsessional character, 
as such, rarely gives occasion for psj chiatnc interference 

The most common, but most vaguely defined abnormal 
character is the unstable psychopath, perhaps better desenbed 
as the “ inadequate ” person The most prominent features 
are poverty of will power and determination, and this is 
generallj shown best in the carecre of such creatures They 
are as debns upon the sea of life, floatmg from job to job and 
frequently submerged It is striking to see how the\ can 
improve under strict giudance, not rarely under the thumb of 
a suitable wife Unstable mdividuals of this type are candidates 
for all sorts of psychogenic reactions and they often come 
under psj chiatnc observation because of smcidal attempts 
They fill the ranks of minor cnminals and prostitutes They 
are often asthemc m physique and get easily tired on physical 
effort , their emotions do not go veij deep and change easily 

It IS perhaps worth mentioning that bodily auoraabes 
frequently coexist with the psj chological anomalies m these 
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abnornnl charactcn* and all the so called nen ous injitoms, 
such as tremor, restlessness, profaso sweating, ^aso motor 
labilitj ^nth blushmg and fainting, and an allergic dmpomtion 
are frequent!} found combined with the ps} chopatluc anonial»>>, 
though detailed correlations have jet to be made The same 
IS tnio ns regards morphological anomalies, often called 
stigmata, asthenic build, disproportion m pbjsique, under 
de\elopment of the sccondarj sexual characters, or hctcro 
sexual features 

Mektal DKFT nrnN Cv 

Menial deficiency means intcUectual defect existing from 
birth, or from the earl} jears of life Legal]\ it is defined as 
“ a condition of arrested or mcomplcte development of inmd 
existing before the ago of 18 }ears, whether arising from 
inlierent causes or induced by disease or injurv ” Amenlta 
IS a term used as a 8}'non}Tn , demenlta, as opposed to it 
means intellectual defect acquired later m hfo Though mental 
deficient} should bo clearl} distinguished, on principle, from 
ps}chopathic anomalies, there is no doubt that the vast 
majority of defectives also show anomalies in the sphere of 
emotion, volition, and instincts On the other hand a low 
mteUectual level, even if not reaching legal dcficicnc} , is alwaj's 
a serious comphcation of mental instabilit} 

Mental defectives are usuall} graded, according to their 
intellectual level, as idiots, imbeciles, and feeble mindetl 
persons (morons) The following legal definitions are uscftl 
and sufficient for all practical purposes — 

1 IdiolJ ! — ‘ Pcrboussodeepl} dcfcctivein mindfrom birth 
or from an carl} age, as to be unable to guard thcnu-chcs 
against common ph}-sical dangers ” 

2 Imbeciles — ‘ Persons in whoso case there exists from 
birth or from an early age mental defectiveness not amounting 
to idioc} }Ct so pronounced that the} nre mcvpable of 
managing themselves or their oTairs, or, in the case of children, 
of being taught to do so ” 

3 Feeble minded or Morons — ** Persons in whoso 
there exists from birth or from an carl} age mental defective 
ness not amounting to imbccilit}, }-ct so pronounced that thev 
require cate, supervision and control for their own protection 
or for the protection of others, or, in the case of children that 
tliev b} reason of such defectiveness appear to be jumnnenth 
incapable of receiving benefit from the instruction in onlinarv 

schools ” - I 

4 Moral Imbeciles — ^“Perbons who from an carlv 
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display Bomo permanent mental defect coupled with btrongly 
VICIOUS or criinmal propensities on which punishment has liad 
little or no deterrent effect 

Low grade defectives constituted by groups 1 and 2 above 
\er} frequently show in addition physical abnonnalities and 
a largo variety of neurological symptoms Apart from m vs 
turbation idiots rarely show anj sexual activity Tlus ls of 
interest with regard to the question of theu: sterilisation 

Intelhgence tests devised to grade normal and subnormal 
niteUigence are based on Binet Simon s method or standardisetl 
against their scale The Bmet Simon test consists of groups 
of questions arranged for years of age and standardised lu 
such a way that a normal child w able to answer all the 
questions of his age group The extent to which the patient 
answera the questions correctly determines his Slental Age 
(M A ) The SI A divided by the actual age of the child and 
expressed os a percentage gives the Intelhgence Quotient {I Q ) 
An I Q between 90 and UO should be regarded as normal 
Tliore are many modifications and revisions of the original 
test , non verbal (performance) tests have been proved to bo 
a useful supplement ^ 

In an adult a mental age under 0 is generally acctpteil us 
the himt of idiocy But the lower the mtellbctual level tl o 
more doubtful becomes the value of tliese tests 

Imbecility is assumed up to a mental age of 7 This 
gioup also frequently show iihysical and especially neuro 
logical symptoms Speech is generally retarded and articulation 
is often poor Emotional factors arc most important m deter 
mining the patients capacity for adjustment Placid manage 
able docile types may be tramed to some sort of work in spite 
of a low mt^cctual level whereas excitable restless types of 
higher intellectual resources may remam permanent inmates 
of mental hospitals Sexual activity may be possible and 
female imbeciles often become prostitutes of the lowest class 
Both imbeciUty and idiocy are often combined with 
epilepsy t e the underlying brain condition gives nse to both 
mental deficiency and epileptic fits 

Xhe diagnosis of a moron is more difficult not so much 
m the distmction from imb ecility (whicli is mainly a matter 
of nomenclature) but in the distinction from nonnahty 
especially normal stupidity Once the idea has arisen it 
IS not of course difficult to carry out suitable tests But it is 

* For details of the whole quest on e c Hurt C Jfcnlal and Scholast e 
Testa London lO’’*’ Terman L S! ani SlernI 31 A. Pleasuring 
Intelligence I«ndon 103 
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surprising hon rarelj the phj-simn thinks of this diagnosis if 
he sees the patient, not in a psj chiatnc out patient depart* 
ment, but in a general uard where he or she complains of 
peculiar sensations, or disturbs tho other patients bj behaving 
like a naughty or tiresome child A consideralilo proportion 
of those IV ho seem maddeningly incapable of giving a stnught* 
forward or consistent historj are morons, and hj pochoudciacal 
reactions arc very frequent amongst them 

Smce the majority of morons live outside mental hospitals, 
this class IS of much greater medic il and social importance timn 
the other two Tlie same vanations of character are found 
among morons as m normal jicrsons , but the intellectual defect, 
vvhich 13 often coupled with poor powers of self restraint or " in 
hibition ” often provides the background for certain anomalies 
of character, especially aggressiveness, criminal propensities, 
and sexual libertinism The make up of the individual moron 
lUaj influenco even the test results by means of which the 
intellectual level has to be gauged Lack of mtcrest, and of 
concentration and effort, may bring tho results below the 
“potential” mtellectual level Special disabilities, eg, 
in. tho field of speech, m readmg, and m calculating, mav 
have a similar effect^ Performance tests, used to supple 
nient tho Bmet Simon scale or other “ verbal ” tests, may be 
of great assistance in examination Earl has shown that the 
relation between the “ verbal ” and “ performance ” scores is 
of special significance , morons with psychopathic propensities 
tend to do better in verbal tests, while good results in suitablo 
performance tests point to a good social adaptability 

Feeble minded persons coutnbuto substantially to the 
number of cnmmals and prostitutes Tlicir fertility rate is 
higher than that of tho average population, u point which has 
been largely used in the propaganda for stenhsation It i* 
however worth reniembcnng that minor degrees of mental 
deficiency are fairly common m the lower social strita of the 
community, and that such persons are often useful members 
of the population not easily replaced in the performance of 
dull and simple tasks 

aitiology and Pathology o! Mental Defect— There i:> no 
8mgl6 cause of mental deficiency , consequently no complete 
classification on retiological grounds is as yet possible Some 
types may bo differentiated from an rctiological standpoint, 
but in a large proportion of cases no definite cause can be 
demonstrated Hereditary mental defect may be drstinguibhed 
» “ Idiot BAVonts ' arc mental defectma wLo bare csecptmmJ alilitir* In » 
limited field , LsLtnlns cafcubtori, lawnorv prodigiea etc , have U>«i tlescntan 
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from exogenous tjpes , the latter maj be due to germ cell 
damage, mtra uterine disease, hrrlh injury, or earlj cerebral 
disease Tliough some types have certain cbaractenstjc 
cUrucal features, the differential diagnosis mainly rests on the 
physical findmgs 

The foUomng types illustrate how far the problem of classi- 
fication and pathology of mental defect js still from solution 
Microcephalxc Idxots have vcrj characteristic physic.il 
features Tlie skull is not only small m circumference 17 m 
or less, but it also has a characteristic shape The forehead 
IS low and receding, the occiput is flat and the chin poorlj^ 
developed, thus making the profile unfortunate Chmcallj 
thej are iisuallj idiots but often at the upper leiel near 
irabecilitj They are sometimes quite versatile can occupj 
themselves and maj be trained to do simple work Tbe> are 
generally avell behaved and pleasant to other people and 
animals There is some evidence that microcephalj is trans 
mitted as a rccossivo gene, but mtra uterine disease may play 
a part m its origin 

Amaurotic Idiocy is rare, but rvell knoivn because of its 
peculiar clinical symptoms and characteristic post mortem 
findmgs (see p 814) 

JBydroccphalic Idiocy (see p 705) 

ZlongoUsm is a very common condition About 6 per cent 
of institutional cases of mental deficiency are mongols 
Nothing is knoTm about its mtiology It is certainly not 
hereditary, but it is cluefiy seen among last children of elderly 
mothers Mongols have a charactensticallj flat face vith 
obhque palpebral fissures which suggest the name of the 
condition The nose is short and broad, the tongue large and 
often protruded Tlie skm is flabby the muscles hypotonic, 
the joints over flexible There is often an umbilical herma 
Their low resistance against common infections accounts for 
their carlj deaths The grade of mental defect vanes Mongols 
of all grades are generally of a friendly disposition, are easy to 
issasge, sad like pAsy zaastc 

Tuberose Sclerosis — ^This is a heredo familial disease It is 
characterised by three groujis of symptoms nervous symptoms 
(mental defect and epdepsj) , cutaneous symptoms (adenoma 
sebaceum, plaques of " peau de chagrin,” cafe au lait spots) , 
and fibromata (tumours of the retina the heart, and the kidnej s) 
Mental deficiency is not present in all cases , where it 
exists its onset is nlwajs m the first two years of life the first 
manifestation bemg developmental delaj m speech, gait, and 
habits In a large proportion mental defect is ver^ profound , 
64 
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m some cases supenmpdsed psychotic (catatomc) features make 
it appear e\en worse than it may be AM t>-pes of epileptic 
manifestations general convulsions Jacksoman fits and peitl 
tnal may be observed Adenoma sebaceum consists of a 
nodular rash of yeDow red or brownish colour which covers if 
fully developed a butterfiy shaped area over the nose the 
naso labial folds (where it often begins) and part of the cheeks 
On account of the resemblance of some histological findings 
in the bram of tuberose sclerosis some authors are mclm^ 
to regard von Recklinghausen s disease as bemg very closely 
related the former is the cerebral the latter a peripheral 
manifestation of the same disease process Mental defect is 
rarer in Recklinghausen famiLes than m tuberose sclerosis 
Cretinxam endemic as well as sporadic is often combined 
with mental deficiency the degree of which varies from mere 
dullness to the severest idiocy The first definite symptoms 
mainly physical appear as a rule withm the first two acais 
of life The mental development 13 retarded The mam features 
of the cretm s psvchological state are lack of initiative slowness 
and clumsiness Cretins are generally good natured and easily 
manageable The physical appearance is very characteristic 
(see p 270) The results of ^yroid treatment on the mental 
state may be considerable ^ treatment is started early m hfc 
The patients become more vivid though the mtelicctual state 
does not seem to improve 

ORGANIC SYNDROAIES 

Orgamc syndromes are distinguished by two mam entena 
(I) certain characteristic mental syanptoms and (2) tlo 
•etiological preponderance of physical factors These mental 
sainptoms are known as organic mental syTnptoms and it is 
most important to be familiar wath them for without ti is 
Imow ledge it is not possible to assess the importance of pliy nal 
findings in mental disorder or to reach a conclusion as to 
whether they are coincidental or causal Again their presence 
should lead to the search for relevant phvsicil factors that 
imght otherwise have been overlooked 

Classification of Orgamc Syndromes —It is conveiucnt to 
make a necessarily rough division into those cases that are 
associated with permanent pathological changes m the bram 
and those which are not 

The former are known as orgamc dementias bv demenm 
IS meant a deterioration of the personality predominanth m the 
mtellectual sphere but also m the character Impairment ot 
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iiiemor> and judgment, emotional labibty, and detcnoration 
of tha finer fcclwgs are the predominant features 

No single term lias gamed general acceptance to designate 
all the members of the second, or jiotcntially recoverable class 
These can bo divided according to their seventy into (1) orgamc 
/neurasthenia, and (2) dclinum and allied states 

One syndrome may be present dunng the whole course of 
an orgamc psychosis, or the vanons types of reaction may 
alternate Ail orgamc reaction types may lead to dementia 
but this may develop insidiously without passmg through any 
of the other stages Fmally, delirious reactions frequently 
occur in the course of a progressive dementia 

Organic Henraslhenia iraphes a state of fatigue and imtabihty 
often coupled with headache, hypochondnacal attitudes and 
subjective complaints of memory disturbance and difficulty in 
concentration 

Mdd cases never pass beyond such a condition , but the 
sjauptoms of orgamc neurasthema are frequently seen both in 
the early stages and in tho convalescence of the more severe 
reactions to be described below 

A similar picture to that of orgamc neurasthema is often 
hovover, seen, which docs not result from tho operation of 
orgamc causes (sec Anviety States, p 1015) 

DELmiUM AND AlXIED STATES 

1 hesc include 11) delirium (2) clouded tonsciousncsiS and 
(1) KorsaKou psychoses llicre is a clear need for a dictator 
111 psychiatric nomenclature for some of these conditions arc 
ilso hnonn as ‘exogenous psyclioses infectiio cxliaustion 
psychoses,” “ toxio confusional psychoses,’ and “symptomatic 
psychoses ” by different authors in different countries 

iEtiology — Except in the case of the mental changes that 
follow tho ^mimstration of certam rare drugs, such as mescal, 
tho mental symptoms produced by vanous mtoxications, or 
different forms of physical disorder and disease, are not in 
themselves specific Thus typhoid fever and pneumoma can 
produce tho same mental picture 

Tiie degree of mental disturbance, as well as its typo, 
depends upon the constitution of the patient as ucU as ujion 
the mtensity and duration of the mtoxication 

Clinical Picture o! Delinum — («) Physical Sipiipfoms — 
Apart from tho accompanimcnta of the infection or intoMcation 
in question a sluggish ruittion of the pupih, nystigraus and 
diplopuv aie often found Slunod speech ind paraphasia are 
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not uncommon, and cvidcnco of mco ordiimtign ta brought 
out b\ attempted moxement-j Bladder control i" often 
defectnc 

(t) Mental Symptoms — Imjwrtnnt points nro the following 
(1) disorientation, (2) dtiliculU in grasp and irajuinncnt of 
memorj , (d) increased &uggcstibilit\ and rc'»ix)nsi\ene«-> 
together with a tendenev to embroider or to confalnil do ’ 
(4) hallucimtioas cspecnll> visual lialhicuiations , (>) pannoid 
features and (C) restlessness or p-.vchoraotor activities v m 
ousl;> elaborated The lucidity of consciou-ne^s changes 
quicU 3 a patient maj be deeply somnolent when left to 
lum&eif but give a few quick relcv ant nnsw ers vv hen ro««cd 

Variability m all tbe symptoms, which is constant unle^5 
the patient is so to^c as to be stuporo^e is clearly bound up 
with the increased responsiveness, for these patients respond 
to all stimuli with abnormal facilitj and intensitj Tlie 
mcrcascd suggestibilitj, with which is coupled the tendenev 
to embroider or to elaborate, can often bo shown when 3 )a(icnt 8 
can be induced to read from blank sheets of paper, or when 
these patients give a circumstantial account, which is entirely 
untrue ofwherotbej have been or what thej have done Tbe 
same point is shown in the various misinterpretations Evenr 
typo of oxpcncncc is liable to be misinterpreted Thus the 
bed cover may be thought to be a coat , tbe doctor is mistahen 
for a relative , or a soro tongue is attributed to malicious 
burning Those mismterprctations nro in part dependent upon 
expectations and fears and thev frequently, as m the last 
instance, displav paranoid tendencies They arc aho dependent 
upon the difficulty m grasp and clouding of consciousness which 
in some degree, is mvanablc This constantly changes but at 
all times attention is poorly sustained con^xintration is difiictilt 
and thought is labour^ and often disconnected These patients 
readdy tire are distracted bv outside happenings, or smh liach 
into the confusion from which they hare bwn partially aroused 
The memory for recent events is particularly poor, and m the 
more severe cases gross di^oncntation is shown 

Visual Iiallucinations are extremely common and are hpfil} 
characteristic (see p 986) They can be temfnng and arc most 
frequent in acute intoxications Auditory hallucinations arc U 
frequent, but may persist for a tune after v isual hnlliicinvtion5 
and evidence of gross confusion have disaijpeared A pniviirr 
number of patients complain of olfnctorv and tactile ImlJncIna 
tions The halIucinvtion.s have froqucntlv an illu lonal 

/VII the pomts that have been incntionwl are clearlv 
m the paranoid attitudes and delusional ideas which are 
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typically transient and ill systematised, and which are, in part 
at least, dependent upon the difficulty m grasp , for if difficulty 
IS experienced m a clear grasp of what is taking place, it is 
comprehensible that doubt and suspicion should anse Further, 
they are in part dependent upon the increased suggestibility 
Misinterpretations arc often the starting point for delusional 
formations 

All dehnous patients at some tunc and to some extent feel 
tiiemseives the subjects of persecution or annoyance, which 
may range from vague ideas of reference to more crystallised 
beliefs evidenced by talk of plots, gangs, wars, and revolutions 
Others bebeve they are to be poisoned or killed or tortured, or 
that thej are in danger and about to be robbed or kidnapped 

The degree of restlessness vanes, and ranges from tremor 
to the most highly co ordmated and purposive movements 
Many toss and turn, grope, kick, and rub “ Investigating ” 
and occupational activities are highly characteristic These 
patients will search vaguely or indulge m activities familiar 
to them, such as dnving their cars or tellmg their rosaries 
Finally, as might be expected, the mood is commonly a dreamy, 
dazed drifting state, very labile, and with rapid changes 
Perplexitj, irritability, mistrust, and definite suspicion are 
frequently seen Anxiety may cliange into frank fear, and in 
many fear is the dominant affect tlu-oughout Talk of suicide, 
or even definite suicidal attempts arc by no means uncoi^mon 
On the other hand, euphoric states and pliases may be seen 

Delinum Tremens is the term commonly apphed to acute 
dehnous reactions of alcoholic origin Tliey usually last between 
three and six days, and end suddenly , often with a long sleep 
Though it IS qiute true that alcohol is the most common cause of 
acute dehnous reactions with confusion, restlessness, fear and 
vivid visual liallucmations as prominent features, yet the same 
picture may result from other mtoxications It is not therefore 
necessary to describe the symptoms of delirium tremens 
separately The physical symptoEM, namely, tremor, ataxia, 
tenderness of the nerve trartks, may lead to the correct 
diagnosis 

The dommant features of the delirious reaction can be 
summarised by the statement that it is a vanable, restless, 
suggestible, confused and clouded state with a striking fro 
quency of visual hallucinations and paranoid tendencies and 
ideas accompanied by a labile mood predominantly imtable, 
anxious, fearful, and depressed ^^ucli a general statement 
leaves out the mdividual personal setting and colouring which 
plajs a large part m shaping the delirious reaction that is 
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shown Tins connection is more obvious if the disturbances 
are of relati\oIj light intensity, for if tlie depth of the 
disturbance is too great, individual differences tend to become 
blurred In the less severe disturbances manic or depre« 3 i\c 
features, or whatever it maj be, may greatly colour and even 
appear to dommate the picture 

Prognosis —The prognosis of a delirious state uiH of course 
necessarily depend mainly upon the physical disorder or disease 
resiwnsible for the condition Plijsical prostration consequent 
upon restlessness and excitement may, howe%er, matenall^ 
alter this course, and maj mduce a fatal issue which otherwise 
uould not have taken place Broadly speaking, the unstable 
and psychopathic, the joung and the mentally defective are 
particularly liable to develop delirious reactions of a %vild and 
impulsive type 

In the va^t majoritj of cases the prognosis as regards the 
mental state is excellent, and recovery is rapid and complete 
There are, houever, certam important exceptions It is not 
uncommon to see delirious reactions resultmg from alcohol or 
bromide superimposed upon other psychoses, and after the 
delirium has cleared up the undcrlymg psychosis uill then 
become evident and rapid recoveiy will not take place A 
carefbl history should avoid this difficulty 

Agam, delirious reactions may usher m a psychosis of an 
ommous variety which was not apparent prior to its onset 
Certam soluzopUremc and paranoid psycliooes maj start in 
this way 

It IS always wise to be more guarded about the progno®!-? 
if the personabty of the mdiaidual sufferer is such as to gne 
grounds m general for psychiatric concern, especialh when 
schirophrenic features arc to bo obseraed during the course of 
the illness itself 

Tmally, a dehnum occurring m those aiith organic hram 
disease may clear up, leavmg an organic dementia of greater or 
less degree Korsakow syuidronie is a frequent sequel of alcoholic 
delirium 

TreatasBt — Attention io tbe> underlying physical cause of 
the condition is of course the first consideration, but a great 
deal can be done m other ways ^ 

It must be remembered that these patients are unable to 
differentiate or discriminate, or to grasp situations that are 
new , complex, and unfamiliar Thus, particularly m tlie ca^ 
of elderly patients, removal to the strange atmosphere of a 
hospital u ard may precipitate mental sN-rajitoms 

Conversely, quiet, simple, and famdiar surroundings tend 
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to prevent or ameliorate delinum, and it la most important to 
try to reduce the chances of imamterpretation to a mimmum 
' Constant reassurance and explanation must be given, preferablj 
by the same doctor or nurse, for these patients can be soothed 
and quietened nearly as readily as they can be upset and 
perplexed 

Stvxjile Clouding of Con^ctonsness — In many eases a fully 
developetl delirious reaction ne\er occurs During the day such 
patients may complain merely of feehng weak and tired with 
diffieultj in concentration and examination may only disclo'te 
some mental dulling or slowness Diirmg the night however, 
and in the more severe cases during the day as well definite 
confusion with transient disonentation and difficulty in 
grasp may become more obvious With this are frequently 
coupled visual hallucmations, at first hypnogogic, or of the 
“ elementary " or simple type that has been described (see 
p 980) In addition, there may at times be evidence in various 
forms of the labile mood change described in classical delinum, 
as well as fieetmg paranoid tendencies or ideas of reference 
Restlessness and broken sleep may also be observed 

Bromide Intoxication — These states of simple confusion 
are not uncommon in the less severe degrees of bromide 
mtoxication and when this is so, the diagnosis is frequently 
missed because of the predominance of the depressive or anxiety 
symptoms for winch bromide has been ordered 

An apparent change for the worse m any ‘ functional ” 
syndrome taking the form of increased suspiciousness nocturnal 
restlessness, and especially mcreased difficulty m grasp, should 
always raise the possibility of bromide intoiacation , and when 
tests for intellectual capacity (memory, calculations, etc ) 
reveal defects, these suspicions should be strengthened The 
exammation of the blood bromide will then clmch the matter 

Korsalow or Amnesic Syndromes — In this vanety of organic 
reactions Mhich, it is important to stress, although most 
frequently to be observed in, is not confined to alcoholism, the 
memoTy distuTbawc© is most sinking feature, and not the 
difficulty in grasp or clduding of consciousness On the contrary , 
these patients may at first sight appear to be normally quick 
in the uptake , and they often speak with great fluency and 
apparent plausibility But examination reveals gross memory 
defects These defects are most obvious in the appreciation of 
time relationslups, especially for recent events In order to 
compensate, as it were, for these memory defects, these patients 
confabulate, and often show the most stnkmg suggestihihty, en 
that they tell the most extraordinary' and inaccurate 
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ampbfnng them full and quite fictitious det-uk on little 
pressure A lack of mitiatirc and a fatuous or indolent mood 
arc commonij seen Polvncuntis ongmallj described as an 
essential feature (pohmeuntic pss chosis) maj or mar not lie 
present 

\ hrgo proportion of the cases of amnesic syndromes 
develop out of a delmous state 

The prognosis of a fully developed Kor-akow K\Twlron’e » 
poor and the u«ual outcome ts a siUv cheerful hut imtahle 
condition \vit!i some di«^tutbvnce of imtmtivo and gras]' 


THE ORGANIC DEMENTIAS 

All organic dementias have many features m common and 
the mam characteristics have already been given Thei 
re'^emble the potentially recoverable orgamc syndromes in that 
the clinical pictures also seem iQ he mam)} referable to tie 
intensity of action and duration of operation of the morbid 
process and to be at least relatively independent of the exact 
nature of tlus process 

The possible vanations m tho clinical picture and coiir«e 
will best be appreciated b\ considering them under ^ome of 
the more common causes responsible for tbcir production It 
must be apprcciited that the various morbid processes to U 
de«cnbed thougli thex tend to produce permanent jiathologicnl 
changes in the brain do not alnaxs do so with the result that 
the degree and tvpe of dementia and tho possibilities of partial 
or complete recox cry or remission vary 

Giutercl Parclxsis or Tire Insave 

In this section only tho mental mnptoms are dealt xxith 
Other features of tho discn"^ including tho results of malxml 
treatment are dealt with cL.cwIicre (tide p h''3 and p ) 
The cardinal «mriplora is a progressive detcnomtion of 
tho personahtv both m intelligence and in cliaractcr 
doprc^ion excitement stupor and disturbances of con 
sciou^ncss can be regarded os ncce«sory symptoms alicl 
max or may not bo present Tho onset is usuallx gradual 
and oxen xclen the disease appears to start suddcnlx or 
dramatically xvith a state of confusion or fit a careful 
loslory will generally reveal the presence of Bvmptonis of 
an organic nourasthenia prenousR these include headacl c 
fatiguabihty, slight coraptauits or evidence of memorv failure 
aiid^rexluccd resistance to alcohol Some change m iK-havmur 
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may Imre been observed by relations or friends who laiew the 
patient intimately Thus it is common to hear that patients 
have been more irritable, more egotistic and less considerate 
than formerly , that they ate, talked, and drank more than 
was their previous wont, and showed less sexual restraint 
Objective evidence of memory impairment, especially for 
recent events, names, and dates, may have been evident, and 
the patients may have become more careless and their wTitmg 
less tidy and correct In spite of these early symptoms, the 
patients may be able to deal with their work well enough, 
especially if it is of a simple or routine nature But they often 
fail when called upon to show any special imtiative or judgment, 
or wlien faced with any exceptional or difficult task This may 
lead to the belief that the stress imposed by the particular 
situation has led to the breakdown, which is thought to be of 
a 80 called functional type , and hence diagnostic mistakes 
may be made unless a careful histoiy is taken and a thorough 
ovammation earned out for organic signs 

With the progress of the iBness the patient becomes more 
indolent and apathetic Depression, when it occurs is super 
ficial Hypochondriacal and melanchobc ideas are often siU} 
and mconsistcnt Disturbances of memory are prominent 
features, and even when immediate retention (see p 983) is 
cot so bad, recollection and reproduction of recent material is 
often grossly at fault This is apparently due to the combined 
effects of disturbances of attention, of the capacity to aynthesise, 
md of remembenng m the more strict sense and other factors 
-hat contribute are the disturbances of judgment that interfere 
-vith the patient’s capacity to cnticise and correct his owm 
yrong answers, especially when this is combined with a Jack 
)f interest 

The final stage of the illness is characterised by a profoijnd 
ind generalised dementia The defects of memory grow, until 
iven old and familiar material, such os the dates of birthda\ , 
md of mamage, and even the names of children, disappear 
fhe patient fabricates spontaneously, or can be induced to do 
>0 The disturbance of memory and judgment finally becomes 
Host profound One patient threw his cigar butt out of an 
ipper wmdow, and wanted to follow it though the wmdow 
-o have another pu2 , and another patient, with optic atrophy, 
constantly forgot his blmdness and asked for the hghts to be 
-Umed on 

^ TJie < most contradictory statements can bo made and 
iccepted The mood vanes between apathy and euphoria, and 
-he charaotenstic emotional labihty is generally evident Hand 
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m hand with the mental deterioration goes a progre<?8ivt' 
physical deterioration leading 6nall> to an extreme degree of 
wasting and paralysis 

The course of the disease and the clmical picture maj differ 
considerably from tha^ which has been described There « an 
acute type, rapidly progressive, often with numerous fits and a 
very bad prognosis The expansive or classical form iihich h 
nowadays rare, is characterised by a demented euphona and 
ideas or delusions of grandeur (“ Ho, he, he,” said one patient 
when asked to multiply five by two, “you can’t catch me 
ten milhon ”) 

Depressive symptoms in the depressive form mav disgui« 
the dementia, although the melanchohc or hypochondnaca 
ideas usually lack coherence and system Oitatonic am 
paranoid pictures may occur m the course of the illness, tin 
latter with relative frequency during or immediately aftc 
malarial treatment 

Juxenxh paralysis develops as the result of eongemta 
instead of acquired syphilis There is a progressive intcllectus 
deterioration with the usual neurological accompaniments 
The picture is even less dramatic than the simple dementet! 
form of the adult tyqK!, and the prognosis is bad 

SfEVTAL Symptoms wmi Vascttlak Disease 

The mental syTuptoms that occur wnth hy^perten^ion what 
ever its pathology may be, can bo distinguished from thtw 
that result from arteriosclerosis, though po'ssiblc transitions 
and variations must be borne m mind 

TIic presence of either hypertension or artcnoselerosy 
often facilitates the production of other tvpes of reaction of 
so called functional type , thus the presence of the svmptoni? 
of anxiety or depression may, and not infrequently do bo 
dominate the picture that organic factors and organic mental 
symptoms may be overlooked Similarly liyslcncal reactions 
are often ‘ released ” ^ 

The prehmmaiy stage of eitficr typo of cerefirai' vitsmu^n" 
disease shows the non specific but characteristic picture of 
orgamc neurasthenia increased imtability and fatigability 
headache, insomnia, subjective disturbances of memorv, and 
frequently giddiness The imtabdity is often a^«tociatctl with a 
tendency to become easily “flustered” (oiganic lability ol 
mood) ^ 

Hypertension —Short attacks of interruption of coa-wow 
ness, veiy similar to petit mal, mav occur What imtht 
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regarded as extenbion of the same phenomenon, namel}% 
confusional states of variable duration and 'with varying 
features, may also call for psycluatne treatment Such attacks 
may follow an apoplectic seizure , but m other cases no 
neurological signs can be discovered on winch the assumption 
of structural damage to the brain can be based During these 
confusional psychoses, the blood pressure may ho either higher 
or more fluctuating than it was before 

The climcal picture may be that of delirium, and, especially 
when the patient is an alcoholic subject, an acute delirium 
In other cases, depressive or, more rarely, manic pictures with 
confusional features dominate the picture , and finally ecstatic 
states can be observed 

Prognosis — The normal duration of these attacks is a few 
weeks to a few months, but in some cases the psychosis only 
lasts a few days 

The confusions that so frequentlj occur at night m arterio 
sclerotic and senile patients may well be of the same nature 

The prognosis for tbeso states m themselves is good but 
there is always the danger that the emotional disturbance, and 
concomitant nso m blood pressure, may precipitate a cerebral 
htemorrhage 

Recovery, when it takes place, is usually complete, but 
repeated attacks usually leave behind residual symptoms, often 
at first very shght In the long run, essential hypertension, 
with or without acute episodes, and with or without apoplectic 
strokes and subsequent focal symptoms, is liable to brmg about 
an alteration of personaUty These patients become irritable, 
difficult to get on with, forgetful, narrow m their outlook, 
labile m their emotions, and less dependable m every respect 
Tiieir mtelligence is, however, very slightly unpaired, and thej^ 
usually retam very good insight This, coupled with tlieir 
emotional lability, tends to increased Self observation and vony 
about their condition, with secondary had results on the blood 
pressure 

Treatment — ^This vicious circle aliould be the object of 
p^chiatnc treatment , and even the hypertension itself may 
respond well to suitable psjohological management and 
psychotherapy 

Arteriosclerosis — In artenosclerotics the neurasthenic 
syndrome of the prodromal stage blends mto that of a slowly 
progressive dementja Arteriosclerotic deterioration differs 
from the intellectual deterioration produced by other causes, 
especially general paraljsis of the insane, in that arteriosclerotic 
detenoiation is more patchy and less generalised Tlie facade 
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of the patient’s porsonalitj is preserved longer and more 
completeK For a consideraWe tune \fhnt might he called 
the peripheral funetions of mtelJigcnco are unpaired rathe* 
than the “ central ” iimctions of judgment, rcosomng, and 
insight 

Thus the patient maj fiho\4 marked unpairment when 
exammed by the usual tests for memory, but be able to keep 
his end up and to conceal !us defect from the enter norid 
with the aid of a note book or diarj and a etnet routine 
though he maj have to struggle very hard 

The disturbance of the finer feelings that is so con'ipicuous 
m earU general paralj-sis of tho insane »s absent m the earlv 
stage of arteriosclerosis, but as the illness progresses it becomes 
more apparent The patients develop, together with an 
mcrca«ied emotional labilily, a gradual deterioration of tlcir 
higher feelings and social instuicts Thej become mcreasinglv 
egotistic, and feel less warmly about their friends and relatiora 
&vual activity may reappear as the result of unpaired inhibition 
and owing to the lack of opportunity or capacitj for nonnsl 
satisfaction, the patient ma^ finalK faU hack on mfantile 
forms of gratification, such as cxjiosurc and obscene practices 
mth children The«e patients are often referred lo tie 
psjchiatnst bj the courts 

Insomnia is a charactenslic symptom of tho carl) etage'i 
and maj finally lead to, or lie combined uith, the motor 
restlessness and slight confusion that devcloi« as the disease 
advances Tlie patients become exhausted bj their noctures! 
restlessness and sleep half tho day TJicy may damage then 
selves during the«o jxjnods of rcstle^a confusion at night cither 
b\ falling when they try to get out of lied, or ba stumbling in 
their disonenlated rtate m the darkened room 

The picture is often complicated b^ focal sjTnptoms due to 
cerebral thrombosis 

The Differential Diagnosis from carlj general paralmni of 
the in«an© and cerebro va«cular sj-philis is the mam problem 
Though the tapes of dementia show pome chnrnclen‘'lic 
enccs already descnbetl serological examinations of the blwl 
and cerebro-'pmal fluid must be performed A slou growing 
cerebral tumour maj produce a similar mental picture 

Prognosis — ^The ultunate prognosis m cerebral arfeno 
sclerosis is bad, but it is difficult to predict the rate ot 
detcnoration , 

Treatment— The treatment u that of artenosclcronii w 
general (see p *>72) Tlie isjchiatno therapy w jiurcy 
symptomatic 
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Senile Dementia 

Senile dementia may bo looked upon as an exaggeration 
of the usual psychological changes of old age It is a pro 
gressive deterioration m whieli disturbances of meinorj are 
conspicuous It IS normal for people m their old age to become 
more narrow m their outlook and rigid m their views Senile 
patients show these pomts in exaggerated foim or even in 
caricature In addition, they have difficulty m giasp Iho 
combination of these factors leads to increased distrust and 
suspicion, and provides the basis for the numerous paranoid 
features of the senile The disturbances of memory and of 
judgment prevent these ideas from bemg developed into a 
real delusional system , but ideas of reference and of persecution 
are very common The senile patient often complains that 
everythmg is stolen from him , and such ideas are favoured 
by greediness and forgetfulness 

The patients become increasingly egotistic and their 
emotional life becomes shallow , the deaths of near relatives 
make little impression In contrast to the emotional poverty, 
emotional expression may be increa'sed {organic lability) 
Decrease of potency and loss of control account for sexual 
offences, such as lewd practices with little girls A person 
committing such an offence for the first tune m old age should 
always bo exammed bj a psychiatrist SenJo dementia is 
often not recognised m its earliest stages by the lajmm 

The interest and mitiative shown by the senile decrease 
often rapidly , but sometimes they develop an empty restless 
ness, especially m the evemng and at night They then totter 
about aimlessly, more or less confused, start to get up, to 
pack, or try to leave the room or house 

Presbyophrenia — This is gcnerall} described as a particular 
typo of senile dementia, and is characterised by a very gross 
memory impairment for recent event'*, coupled with an 
unusually well preserved personality These patients are 
generally pyknic m build and possessors of a hypomanic 
temperament 

The physical symptoms are those of old age Tremor, an im 
passive expression, and an mcrease in muscle tone are often 
seen Gross focal symptoms are evidence of superimposed 
vascular disease and do not belong to the typical picture 

The 3Iorbid Anatomy of senile dementia shows histological 
changes apart from the general signs of senile involution of the 
bram that arc not, however, entirely specific They need not 
be gone into hero 
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The, Prognosui for senile dementia is, naturallj, \crj Lad 
as regards recoverj , the prognosis as regards life depends 
upon the phj sical state of the patient "Much restlessness and 
confusion tend to shorten the course ouing to physical 
comphcations 

Presemie Dementias — Whereas the usual age for Inpor 
tensive disease is between fort> five and fiftj five, for arlcno 
sclerosis between ££13 five and sevent}, senile dementia mreh 
begins before the seventieth 3car of life But there i» a group 
of cases where a slowly progressive dementia, similar to senile 
dementia, is observed carher m life, bcgmmng m the fifties 
Amongst others the following tvpes have been described — 

1 AhTiexmer'a Disease — ^There are certain features that 
make the diagnosis of Alzheimer’s disease possible, even apart 
from the age of onset The dementia 13 veiy profound, but the 
bebaviour of the patient and the emotional responses arc 
surpnsingU well preserved S3rmptoms of aphasia igno>i.\ 
etc , are also frequent, but less iveU defined than when they 
result from focal lesions of vascular origin Stcrcot3'pcd 
movements and speech are ver3 common, the latter finallv 
dcterioratmg mto repetitive utterances that are meimnglcss 

2 Pick 9 Disease is somewhat similar m its clinical picture 
but differs in pathology Circumscribed areas of atroph} can 
be found m the frontal or temporal lobes, or both This disease 
is sometimes famibal 

The cbmeal picture m the carl3 stage often resembles that 
of general paraljsis of the insane Death occurs after sue to 
twelve 3 ears 

3 Haminglon's Chorea is often given as a third tyjc of 
presemie dementia (sec p 81 J) The dementia bos no iKirticuUr 
features , changes in character sometimes precede irapainnent 
of memory and judgment, and both ma3 be endent t«forc the 
chorea develops 

Mental SrsiPToais ev ENCETJiALins Letharoica 

The mental symptoms during the acute phase show notliuip 
exceptional or particular!} characteristic After rccov cn from 
this phase the patients are often mert, restless, and slow, and 
the development of Parkinsonism is generally preceded In a 
neurasthenic picture, the patients being desenbed as irrjtab 0 
mood}, and hypoclionclriacal The Parkinsoruaii state n 
gcncrallv accomi»anicd b} o slowing dow-n of all 
procesMJS and is not associated with a true dementia But llii« 
Kueral slouing is combined with lo«s of initiative which 
give nse to a picture that resembles a dementia, and wiucn 
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certainly results in the roduttion of the level of the previous 
personality, jot tests demonstrate that all the fundamental 
mental faculties are well preserved Sometimes schizophrenic 
or parvnoid pictures develop, and the obsessional and com 
pulsivo phenomena that i occur dming the oculogyric cnsos 
are of great theoretical interest The patients report that 
(luring these crises they feel impelled to say or to do some 
tiling They may also show obsessional symptoms between tlio 
attacks 

Encepbahtis lethargica occurring in childhood may result 
m a peculiar picture, and produce a very gross change m 
personahtj ^tcr the acute phase, children may become 
mcreasmgly restless, imtablo, and aggressive, and appear to 
lose all moral sense They beg steal he, and are cruel to other 
children and to animals They talk incessantly, chng to those 
thej meet and cannot bo detached, and become unmanageable 
at school and at homo Abnormal sexual curiosity and sexual 
problems are also often observed Even m milder cases lack 
of concentration mterferes with any successful nork at school 
or subsequently 

Post encephalitic adoleacentsflomctimes show certamfeatures 
of tho above syndrome especially a lack of sexual restraint 

The prognosis of post cncephahtic conditions in children 
was originally regarded as vciy bad but follow up studies 
show that about one third become socially adaptable m spite 
of organic brain disease, another third develop Parkinsonism 

Mental Symptoms in Efileps\ 

Epileptics are often subject to periodic changes of mood, 
clmractcnsed by surhness and imtnbihty Sucli penods may 
or may not precede epileptic attacks 

Epileptic psychoses usually follow an epileptic attack, but 
they may also occur mdepcndently In the first instance, the 
patients do not recover consciousness as usual, but remam m 
a clouded state, disorientated, confused, slow m grasp and 
tondmg to perseverate They often appear tense and perplexed, 
and are sometimes restless They may wander about and are 
often arrested by the police because they are behaving m a 
strange manner It is this type of patient who may be seen 
suddenly undressing m the street or exposmg himself In other 
'bases this picture of simple dimming of consciousness is 
compheated by hallucmations and motor excitement giving 
rise to the picture of an epileptic twihght state The hallucina 
tions are unusually vivid and great fear is a very promment 
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featiire Sometimes a religious ecstatic mood and a corre* 
Bponding content prevail 

Epileptics m twilight etates are the most dangerous patients. 
They defend themselves against their suppo'icd attackers, or 
attack those about them They refuse any sort of treatment 
struggle wfldly, and maj attempt suicide Patients with 
reclining twilight states always seem to act m a ^ cry similar 
way Tlieso tw^ight states seldom last longer than a fortnight 
and no means of cottmg them short is knoinu Qo^ supervision 
is necessarj , and treatment by some form of continuous narcosis 
IS often adopted Some patients respond to lummal by the 
development of these twilight states and this should be borne 
in mind when decidmg on treatment 

At least two thirds of all epileptics show progre^Mit 
deterioration of vanible degree, and there is some lom- 
Ution between this deterioration and the number of fil» 
The p33chologicnl picture of epileptic deterioration can he 
regarded as an attenuated form of the poot paroxysmal con 
fusional reaction Patients become slow, have fewer ideas and 
associations, and tend to express themselves m an incrcasmgh 
circumstantial manner Their mental horizon narrow", anl 
thej lose interest m all except themselves and their lUnev, 

‘ My fits " become their favourite topic, and there is often an 
mterestmg contrast between this mcreased concern and their 
optimistic attitude towards their disease Tbei tend to believe 
that their fits have now ceased or their number is decreasing 
or their ‘'event\ is less This makes it dilEcuU to judge 
the result oC treatment without ob er\at\on in ho-ptak 
Epileptics are often outwardly submissive and pohto m their 
peculiar circumstantial way Many of them turn to rcbgiou 
and become over-devout and bigoted , but it is the devoutness 
of religiosita, and fundamentally they are sensitive, irritahle, 
•siispicious, and egotistic If there are several cpdoptica in tie 
same ward they usually quarrel The epileptic di'turbance of 
memory is mamly, especially m the early stage*, a difScuItv 
of recollection, another expression of their poverty 
ciation It 13 therefore noticeable both for remote and for 
recent material 


Mzxtal Sympioms rou-owi>.o Head Isjui ' 

Concussion is cliaraclcnacd bv loss or impainnent of 
consciousness which may van from Mraple dimming o 
«hort duration, to complete unconsciousne^ 
hours or days Dunng recovery from the latter the pa 
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passes through the stages of dimmmg of consciousness as 
descnbed on p 977 Subsequent amnesia and retrograde 
amnesia are discussed on p 984 Neurasthenic symptoms 
especially headaches (of an organic character) may exist for a 
considerable length of time after a concussion 

In severe concussion and cerebral contusion recovery from 
unconsciousness is protracted and various complications may 
arise Tlie patients may remam slow m grasp with little 
initiative and with more or less severe disturbances of 
remembermg with or vnthout the tendency for confabulate 
or they may become leatless excitable and actively dehnous 
They are often extremely clieerfiil and have surprisingly httle 
insight into their condition even after the acute phase of 
dclintim has passed The recovery is gradual a state of 
depersonahsation maj be observed m the tran'sitional stage 
A confusional state may sometimes be observed as the 
result of cerebral compression occurring instead of unconscious 
ness but possessing the same diagnostic significance 

The prognosis for post traumatic psj choses depends on the 
typo degree and extent of the bram injury and on the general 
physical condition of the patient Arteriosclerotic and alcohoho 
patients are less likely to recover as quickly and as completely 
as do young and vigorous patients Severe post traumatic 
psychoses not uncommonly last as long as three months and m 
a proportion of cases the recovery from delirium or an amnesic 
syndrome is followed by a neurastheme condition 

symptoms sometimes point to Jocahsod damage to 
the bram and poverty of motor activity with euphoria and 
lack of insight may ho signs of local injury to the frontal lobe 
The lack of insight is often not recognised as a morbid symptom 
at all 

When symptoms persist after damage to the bram tficy 
have the general characteristics of dementia m which some 
tunes mtellectual impairment and sometimes a change of 
character predominate Traumatic epileps) may in severe 
cases lead to a progressive epdeptio dementia 

In a small number of cases psychoses of mamc depressive 
or more frequently of schizophrenic type follow head injuries 
the more closely they are related to the accident the better 
the prognosis 

Differenttal Diagnosis — ^Aftcr head injunes as after other 
accidents mental symptoms may develop that are not duo to 
the injury to the bram but to the emotional shock and to the 
subsequent distress consequent upon the physical injury or 
altered circumstances an^g indirectly from the accident 

6s 
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The so-called shock neuroses are rare after senous head jnjuncs, 
probablj otrmg to the subsequent amnesia for the accident 
itself Far more common are hystencal reactions (see p lOt") 
But when exammmg a post-concussional case with neurotic 
symptoms it should be home m mmd that tho typo of response 
shown by a patient can be altered by damage to his brain , 
all patients, and especially those who give no historj of 
previous hysterical symptoms or hystencal predisposition, 
should therefore be examined most carefull\ for organic 
mental symptoms , organic labdity of affect and disturbances 
of concentration and memor3 will often be dihclo«cd bv a 
thorough examination or from n. careful histor\ obtained 
from an independent source 


SCHIZOPHRENIA 
(Dementta Praxox) 

The term schizophrenia (“split mind “), first proposed b} 
Bleuler to desenbe what he held to be the cardinal feature, u 
now substituted for the older term dementia pra?oox, which 
gives an unfortunate and nmleadmg impression , for there is 
complete agreement that the onset m these psychoses need not 
necessarily bo early (praecox) nor result m a dementia 

It 13 now beheved that “ paranoid states ” or " systematised 
delusional msamties,” which are sometimes described separately, 
should leallj be regarded as belonging to the achizophrcruc 
group, wliich IS hence sometimes described as the “ schizophrenic 
paranoid senes " 

The discussion on the dcfimtion and delimitation of tho 
schizophrenias is not yet closed Difficulties arise becansc 
some wnters use the term schizophrenia as the name of a 
disease (characterised by certam cardmal sjunpioms its course 
and a hypothetical pathological * process ) Here it is 
applied to a clinical syndrome independent of cause coiirv 
and poasibh pathology Coafiision maj ho aicwded if s 
distmction is made between schizophrenic syTnptoms end a 
senes of schizophrenic illnesses 

Clinical Picture — The climral syunploins in the diffcnrit 
ty^pes of scluzophrenn nro so numerous and van«l tlml it i" 
proposed to describe them first, and to deal later with their 
relative diagnostic values and their grouping in different 
syndromes and types 

Emotional Dtsturbanca — IintabiliU and oiersensttivcw** 
may bo early symptoms, but shallowness or poverty of emotional 



SCHIZOPHRENIA 


1027 

response, togetlior with a general apathj and loss of interest 
m the outside world, are more characteristic Loss of emotional 
rapport may often be felt by the observer or by the friends 
and relations before it becomes clearly manifest m the patient^s 
behaviour Yet the patient may feel it hims elf and complam 
of it, or he may experience it os a change m the outside world. 
In more advanced cases the less of emotional response is often 
di«gmsed behind a silly cheerful mdifforence Schizophremc 
mcongniity and inadequacy of affect (see p 982) are often 
clearly seen in these more advanced cases, and tins may make 
the patient’s emotional response appear incomprehensible to 
others Tmally, the indifference and emotional impoverish- 
ment play an important part m leadmg to dirtmess, self neglect, 
self-exposure, and shameless masturbation 

Disturbances of emoltmud txjiTession are closely related to, 
and are often difficult {o distinguish from, inadequate and 
mcongnious emotions Gigglmg for no apparent reason, or for 
an apparently madequate reason, is often an early anomaly , 
and in later stages, quite apart from its appropriateness, the 
expression of emotion may be unusual m itself, stiff, or slow 
and bizarre, so that the patient’s bebavionr resembles bad 
actmg 

The emotional deterioration leads to a progressive with- 
drawal of these patients from contact mth the outer world, 
60 that they become more and more sobtaiy, self absorbed, 
and frequently hypoebondnacal, until finally they appear to 
live entirely in a world of their own 

Disixirbances of Volition are often combined with the 
emotional disturbances Tbo patient may himself complain 
of lack of energy before the foends and relatives notice the 
poverty of imtiative, and the Jack of decision and determination 
In the later stages, these may become so profound as to leave 
the patient an immobile figure sitting or standing about m 
the wards of a mental hospital But when the disturbance is 
less severe, patients of this type are frequently found either 
sittmg about at home, or amongst the vagabonds who drift 
about the world without aim or purpose 

The severest form of this disturbance constitutes stupor, 
which may be combined with abnormal suggestibibty sbomi 
in its extreme degree in the so called automatic obedience 
(see p 979) 

Ambivalence is the term used for another characteristic 
schirophrenie feature contradictoiy impulses are present 
simultaneously, or arise m rapid succession Tlus is often well 
seen when such patients are asked to shako bands fho 
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patient may begin to hold out his hand and then TrithdraM it , 
the examiner then withdraws his hand , whereupon the patient 
holds his hand out again, only to withdraw it once more when 
the exammer makes a response ^Vhen a request or suggestion 
IS immediately followed by counter impulses the disturbance 
la called negatit'xsm 

Disturbances of Motor Actimly — ^Tlie same incongruity ina\ 
be observed in the various types of schizophrenic actint) 
A state of apathy may be interrupted by the performance of 
some sudden impulsive action, so that these patients maj 
suddenly start shoutmg for no apparent reason, become 
destructive, or attack others These sudden outbursts of 
activity are sometimes earned out m obedience to hallucinatory 
voices, but m other instances patients who arc able and willing 
to provide mformation are often unable to give anj reason for 
them 

States of more prolonged excitement are also common , 
the patients may mdulge m strange attitudes, or show pecuhar 
movements apparently expressive of such states as terror 
or ecstasy, or they perform wild and purposeless, apparently 
mcomprehensible, movements The movements themselves arc 
often not perfonned with the normal degree of precision and 
CO ordmation Stereotyped repetitions are often seen, such 
as lockmg, knockmg and rubbing These onomahes of motor 
activity are often mcluded m a group of symptoms that arc 
called catatonic (automatic obedience, echo actions, stereotypy) 

If flexibihtas cerea is combined with automatic obedience, 
the picture of catalepsy results (see p 970) 

In mild cases, a lack of gracefulness may be an early sign , 
and m more advanced cases the movements may become 
pecuharly stiff and clumsy and finally result, owing to the 
addition of tic like movements and distortions and alterations 
of the normal tempo, in the so called mannerisms whicli make 
the whole behanonr appear very eccentric and bizarre Sight 
Tn.ann p’.nsms may be left as a residual symptom after recovery 

Some patients are very well aware of their disturbance of 
volition , but m many instances it is projected and rationalised, 
so that the patients come to believe that others interfere with 
their decisions and actions and that their will is under some 
outside control (passivity feelmgs) The primary disturbances 
of vobtion may be vanously elaborated and systematised mto 
delusional ideas according to the strength of the paranoid 
tendencies Iklany catatomc phenomena are explamcd br 
patients as due to the actions of vdiccs 

Thought Disorder — A poverty of ideas and associations 
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m'vy 1)0 all that is noticeable at first, but a sense of sudden 
interruption or blocking m the stream of thought is more 
characteristic ^ 

The most important chancteiistic of scluzophremc thought 
(h&order is sccnvin the type of the associations In iveli 
achanced cases this hetomes e\ident m the st>ontaneons 
uttcmnccs ^\Iuch sound incoherent or entirely incompre 
hensible hut in milder cases it inaj onl^ come to hght if the 
patient is given a set problem, oi as the result of association 
tests 

The thought disorder cannot bo reduced to a smgle 
mechanism, but some of the components such as condensation 
and displacement of ideas, as well as a tendency to sjonholic 
-thinking, may bo discerned These all resemble dream 
mechanisms Hence sclurophremc thinking has been com 
pared mth the type of thinking which many normal people 
experience immediately before they go off to sleep, or when 
asleep 

The schizophrenic thought disturbance may result in 
*' double orientation ” Thus, a patient may behove he is God 
or the King, and may act and speak accordingly But at the 
same time he may act and speak as an inmate of a mental 
hospital and will arguo v. ith the doctor and complam about the 
other patients 

These two lines of thought may be kept up in spite of oil 
contradiction , or they may bo interwoven There is no logic, 
or the logic is pecuhar 

From the subjective point of view scbizopliremc patients 
may, in tbe early stages, complam of difficulty m concentration 
JIany such patients turn their attention to subjects that lend 
themselves to vague speculations such as mysticism and 
spiritualism, and so called philosophy and psychology , and 
this is often interpreted as an over compensation for their 
vaguely felt incapacity But when the thought disorder 
becomes worse, the patients usually lose insight gradually 
Tile thought disorder colours the various delusional ayatoms, 
and 18 one of the main constituents of the so called schizo 
phremo dementia 

The elements of language may bo u ell preserved, but various 
mutilations of mdividual words may occur, so that the verbal 
production of these patients may r^emble that of an aphasic 
In the most severe stages, language is dismtegrated into a 
sequence of incomprehensible syllables and neologisms (word 
salad) 

Early cases often show an indinafcion for highbrow, odd or 
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urtificial expressions (maimemms of speech) and the noTvl? 
corned words or neologisms that appear later usually result 
from the patient’s urge to descnbe Im expenences, for which 
purpose an ordinary vocabulary is inadequate 

Balluctnalions of any of tiie senses may be found , but 
auditory hallucmations are the most frequent and character 
istic (see p 980) Their danty vanes Some patients are 
able to descnbe the character of the voices m great detail and 
the impression may he so vivid that the patient answers 
hallucinatory questions and discusses the statements of his 
supposed mterlocutoiB Other patients, although thej are 
immediately aware of what the voices say, caimot repeat the 
exact words or otherwise descnbe the sensory character of 
their expenence The voices are generally disagreeable, 
threatening, aggressive, and abusive, and frequently make 
allusions to sexual matters Sometimes the voices give orders 
that are often earned out to the letter, and hence it is dways 
important to determine what hallucinatory orders are received 
The most characteristic type of schizophremo hallucina 
tion occurs when the patient hears his own thoughts repeated 
either immediately before he has conceived them, or simultane 
ously with the process of thinking, or immediately afterwards 
In later stages the voices become more mcoherent and 
incomprehensible, and neologisms often appear 

Visual hallucinations are rare (see p 980) Sometimes 
patients complain that small pictures flash through their 
visual field, or that the objects they see look distorted, or tliat 
the vividness or quality of what they see has changed 

Hallucmations of taste and smell are often v oven into the 
delusional ideas, m the production of which tactile or other 
physical sensations also play an important part 

Hypochondriacal seU" concern is a very important and 
frequent aspect of the patient’s mtroversion Panesthasi® 
and various pains may be decenbed m detail, and the pecuhar 
sensations are often desenbed at first with the help of strange 
metaphors thus, feelings as if the body were twisted or as if 
the testes were galvanised But soon the descnpfions 
their “ as if” character, and the patients then say that their 
bodies are twisted and that they arc galvanised These 
hallucmations gradually blend mto hypochondnacal delusions 
which typically have a very bizarre character 

Schizophremcs very commonly complain of feeling mfluenced 
by rays, or compheated physical devices, or of bemg the victims 
of all kinds of lewd practices 

The hallucmations lead to all manner of explanatory 



SCHKOPHREirrA 1031 

delusions , but the characteristic schizophrenic delusions are 
known as “autochthonous” delusional ideas (see p 981) 
These “ primary delusions ” arc elaborated, explanations added, 
and the whole startmg point of the delusional sj’stem may be 
subsequently forgotten The degree of systematisation and 
elaboration of tho schizophremo delusions depend to a large 
extent on the seventy of the coexistmg thought disorder Ideas 
of reference and delusions of persecution are the ones most 
commonly found, in addition to hypochondriacal delusions 
Thus, patients come to believe that others are against them, 
that their relatives, the poUce or the Jeivs persecute them, 
until finally everybody is involved m the plot The passivity 
feelmgs (see p 979) are usually given a paranoid twist, and all 
the delusional ideas are often confirmed by the hallucmatory 
experiences Delusions of grandeur may co exist with the 
paranoid delusions, but they may also exist independentlj 
Thus, the patients often beheve they are persecuted because 
they are the possessors of remarkable powers, or because they 
are the Messiah Erotic aspirations towards those of superior 
social status are frequently seen 

ilismterpictations of the most varied kmds, such as of the 
pictures or advertisements seen in the newspapers are often 
quoted to confirm the delusional 83^tem 

Although for practical purposes it is much more import 
ant to distmguish the cimieal types the following enturely 
schematic classification may be useful m remembering tho 
mam symptoms 

1 Symptoms of Withdrawal Introversion, hypochondriasis 

— emotional and habit detenoration — stupor 

2 Symptoms of Splitting Double orientation — ambi 

valence — thought disturbances and incongruity of 

sSect — ^impulsive actions 

3 Paranoid Symptoms Projection — ^hallucmations — de- 

lusions 

Glmtcsi — Three groups ate commonly 

recognised (1) Simple — hebephrenio, (2) Catatomc, (3) 
Paranoid — ^paraphremc 

1 Dementia Simplex — Heb^hrentc Group — Dramatic 
symptoms are characteristically absent m the early stages of 
tha type, which usually begins in late puberty The patient 
shows a falhng off of mtercst and imtiative, and the decreasing 
capacity for adaptation to ordmaiy life may be disguised xn 
hypochondriacal complaints Sometimes tho hebephremc 
process seems to stop at this stage, leaving belimd an odd, dry, 
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wthdra^Ti, egocentric Lypochondnacal personalitj jis a defect 
In other cases the patients slion an increasingly poor work 
record, tend to neglect themselv^ in their personal appearance 
and friction an«es with other members of the family for no 
apparent reason Tlio patients lose their self cnticism and 
self control, and become very exacting or even brutal This 
behavionr may be difBcnlt to distinguish from the churlishness 
of adolescence, but nsoaBy occurs beyond the age when a 
reaction of puberty would be a justifiable explanation ^\iUi 
the progress of the illness the withdrawal from reality becomes 
more marked, the hj'pochondnasis increases and becomes more 
bizarre, evidence of thought disorder becomes noticeable, the 
emotional response becomes more sballow, shghtly paranoid 
ideas and finaUy hallucinations may develop These sjuuptoms 
are often masked by a fatuous euphona or indifference 

In other cases the onset is more acute, and the picture of a 
depressive or an anxiety state mav be the first evidence of 
illness But after some months liebephrcmc deterioration 
becomes manifest 

2 Caiatonic Group — These p^choses begin somewhat later, 
the majority between the ages of twenty and thirtj fire 
There is generally an acute onset, and the climcal picture is 
either that of a stupor or of a state of excitement !]ae motor 
symptoms that have been desenbed dominate the picture, and 
the tendency to sudden impulsive actions makes these patients 
most dangerous to themselves and those around them Tiie 
psychosis may start with an acute state of anxiety or perplexitj, 
with an abundance of hallacinations and autochthonous 
delusions Certam cases of catatonic excitement show manic 
features which may make the diagnosis from mamo depressive 
psychoses difficult without prolonged ob'servation 

Catatonic psychoses usuallj subside, but the completeness 
of the recoveiy ranes, and the type and degree of the residual 
defect cannot be foretold until the acute symptoms have faded 
Recpvery may appear to be complete and may last for a 
considerable penod, but ultimately a recurrence usually takes 
place either m the same form, or on adless acute type of 
schizophrema Recurrent catatoma is a rather cliaractenstic 
type Deterioration generally becomes manifest after the 
second or third attack, as shown by a shallowness of emotion, 
thought disturbance, or scane form of social inadequacy 

8 Paranoid Group — These psychoses are the latest m 
onset, the majority of them starting m the fourth decade 
They develop msidiousl> Sensitivity and EusjHcion gradually 
develop into paranoid ideas, and the development of hallncina 
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tions completes tlio picture The delusions arc not generally 
8} stematisecl and vanous delusions often cooMst without 
being related or combined The discrepancy between the 
grotesque delusions, tlie terrifying Jiallucinations and the poor 
emotional response which they evoke, is often very striking 
and this may enable the patient to have some insight mto his 
condition Thus, lie may complain ' I am suffenng from 
ideas of persecution ” , and a German paranoid sohizophreme 
wrote to his physician during the war ‘ I have been given 
the Iron Cross The seluzoplirenio indifference is appreciated 
in the front Ime ” 

Tlie name parapliretitc has been given to those sufferers 
from paranoid psychoses ^bo, m spite of numerous hallucina 
tions and more or less systematised delusional ideas yet retam 
their personality m a relatively mtact state Thus the patient 
may show few symptoms of withdrawal or thought diorder, 
and the emotional rapport may remam strikingly good 
Paraphremc psychoses begin later m life than the other paranoid 
psychoses, often at the time of the climacteric or the begmnmg 
of the involutional period The preservation of the personahfcy 
may be due either to the fact that the pre psychotic personahty 
was of a resistant type, or to the late onset, or to both 

Paranoia is now regarded as a still milder form of paranoid 
schizophrema, and the picture is tliat of a well elaborated 
delusional system in a personahfcy that is otherwise well 
preserved Hallucinations are absent, but falsifications of 
memory to fit the patient s past mto his delusional system are 
very common The classical picture is very rare, and takes a 
very chronic course 

Some paranoiacs live in hberty as queer mventors, founders 
of eccentnc sects or as social reformers , but the majonty 
ate ultimately admitted to mental hospitals because of some 
friction with society 

These clinical pictures represent well known typfes , but 
they are not separate entities When a case is observed for a 
sufficient length of time combinations and permutations can 
usually be observed catatomc outbursts in simple hebephremc 
or paranoid states , paranoid developments in hebephrenia , 
and hebephremc deterioration after a catatomc psychosis 
Observations of this kin d jnoivide the decisive argument for 
the close relationship between idl the different clinical types of 
Bchizophrema 

Physical Findings and Pathology — Cyanosis of the ex 
tremities, evidence of endoerme dysfunction and vanous 
abnormalities of the physical structure aro common in all tyqies 
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of schizoplirema The closest association, however, seems to 
bo between the asthenic habitus and hebephrenic psj clioses 
Degeneration of the cella of the testis has been described 
m a laige proportion of schizophrenics, but no other character 
istic anatomical findings have been confirmed 

Biocheimcal abnonnabties are equally elusive, except that 
it would appear that a disturbance of mtrogen excretion 
accompames certam well defined recurrent cases of stupor and 
cstatomc excitement, wi/eh enabled Gjessing not only to predict 
the onset of subsequent attacks, but to abort them by the 
administration of thyroxm to mcrease the mtrogen excretion 
SItiology —Hereditary factors have already been dealt 
With (see p 975) 

The changes durmg puberty and sexual involution appear 
to favour the outbreak of scbizophrema at these peno^ of 
life Pregnancy and puerpenum are most important additional 
causal factors Alcohobc hallucmosis has been mterpreted as a 
schizophremc state following upon and coloured by the alcoholic 
intoxication Schizophremc pictures may also be provoked 
by oerebro vascular and senile changes in the bram 

The importance of p^chological factors m precipitating 
scbizophrema is often very clear, and the course of the lUne^ 
may often, to a considerable extent, be modified b> psycho 
logical influences 

Diagnosis and DiCeteniial Diagnosis — The most striking 
symptoms of scbizophrema do not always possess the highest 
diagnostic value Thought disorder and shallowness t 
emotional response rank fii^ , autochthonous delusional ides 
are extremely characteristic , whereas other kmds of delusion; 
hallncmations and catatomc symptoms are frequent in man, 
other conditions Yet delusional ideas of a bizarre charactci 
passivity feelmgs, and especially the complamt by a patien 
that he hears his own thoughts, are rarely encountered n 
non schizophremc psychoses So much for the diagnosis free 
the examination of the patient 

The history and prolonged observation is generally decisive 
Ih order to estafiiisii ffie diagnosis ©ra progressive scAizoxFifcuii 
illness it IS necessary to discover whether the personality of tli( 
patient has changed, and if so, whether this change is schizo 
phremc m character and whether it may or may not be due U 
environmental or developmental factors The more extroverts 
the pre morbid personahty of the patient, the more noticeable 
Will be a change towards introversion, seclusion and emotional 
shallowness On the other hand it may be impossible to 
recognise with certainty mmor changes in this direction in a 
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schizoid, sensitue, shy, shut in type of personality In such 
patients it may ho di^cult or impossible to ihstinguish 
mild (leprcsaioas or neurotio reactions from an early 
schizophrema 

The presenting symptoms of a recent schizoplironia may 
closely resemble those of a state of anxiety, depression, or 
pamc , and the diagnosis may only be permitted or suggested 
with the development of additional s3Tnptom3, especially 
hallucmations and autochthonous delusions 

The diagnosis of a catatomc from a mamc excitement is 
easy m clear cut cas^ Bat mauo features may be present in 
catatomc states, and then the diagnosis may depend upon tlie 
presence or absence of cardinal sohizopliremc symptoms 
Isolated catatonic features, however, such as stereotypy and 
grimacing, within a manic picture, must not be regarded as 
decisive evidence for the diagnosis of schizophrenia Catatonic 
symptoms may also result from vascular brain disease In 
such cases the discovery of orgamc signs will decide the 
diagnosis 

Toxio oonfufiional states may produce pictures very similar 
to Bchuophremo psychoses, but clouding of consciousness is 
then a marked feature, whereas it occurs only rarely and 
transiently m the acute form of schizophrenia 

Prognosis — Tlie prognosis of the average case coming 
under treatment is very serious It is possible that the out- 
look 18 more favourable for radd cases which do not 
come under psychiatnc observation Follow up studies, 
conducted ten to tvrenty years after the first outbreak, 
show that about two thirds to three quarters of the patients 
are either dead or permanent inmates of mental hospitals 
Even after a period as short as three to four years 40 to 50 per 
cent are social mvaUds After such a ponod about one third 
of the patients can be regarded, for all practical purposes, as 
cured , the remamder are either improved, though not fully 
recovered, or run a penodic course, with relapses and remissions 
About 35 per cent of the cases recover or show a considerable 
improvement after the first attack 

The prognosis m an mdividual case is a matter of great 
difficulty An old rule, which still holds good, is that the more 
acute the onset, the better the prospect of a remission If the 
onset IS insidious, as is usual in cases of hebephrema, the 
prognosis is bad For acute catatomc states the prognosis is 
more hopeful, though the possible physical comphcations of 
both excitement and stupor (exhaustion, physical damage, 
aspiration pneumoma) must bo remembered Paranoid pictures 
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tend to progress but social adaptation may l>e possible in 
spite of the continuance of the symptoms 

The patient s age is of importance onl^ so fares it predisposes 
to particular types of psyclioses A pre psychotic pereonahty 
of schizoid type reacts unfavourably on the outlook, as does a 
schizophrenic heredity, whereas manic-depressive psjchoscs in 
the family may point to a remittent course The progno<us 
for patients of a pykmc bmid is more favourable than for 
those of asthenic phyaique or for those who sho^ signs of 
endocrine dysfunction 

Treatment — As regards treatment the patients mav be 
divided into two classes those m and those outside mental 
hospitals Agam m mental hospitals the acute and chronic 
cases reqmre different treatment Tor advice as to general 
management reference may be made to the general section 
on treatment p 903 Chronic cases benefit most bj occupa 
tional therapy \\^erever this is earned out by up to-datc 
methods the mute and stiff catatomes who were previously 
so common are not to be seen With carefully thought out 
treatment and management it is possible to bring tbeoe patients 
back to some sort of commumty life 

In ciseo of acute excitement continuous narcosis la the 
method of choice It prevents the patient from exliausting or 
damaging himself and is often follow’ed b\ an improvement in 
behaviour en if other symptoms contmue 

Shock and convulsion therapy can be said to reduce tl e 
duration and to improve the outlook of ca^s of recent origin 
linowledge of their effect upon reducing the clianees of a 
recurrence or upon the final outcome is however incomplete 
fstiU the employment of one of these therapeutic measures is 
adviAible in fresh cases These forms of treatment should onl> 
be earned out in hospital since a trained staff and practicnl 
expenence m teclmique are essential and an acute if transient 
phase may be precipitated by them 

TJie insiilm shock treatment consists m producing a senes 
of lu'poglj csemic states and interrupting them after \nr^ang 
perioik bj oral or mtravenous admmistration of glucose The 
intensity of the h} poglj c'eniia is graduallj mcreased up to 
deep coma thirtj to sixtx comas are produced one each 
day and treatment is given six days a week 

The convulsive treatment consists in the production of 
epileptic fits twice or three tunes a week This can be done 
by the mtravenous injection of a convulsant drug (cardnzol 
azoman)r or hv electneal stimulation of the brain through tw 
mtact skull The more recently introduced electneal method 
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seoms technicflliy tie simplest and the least unpleasant for the 
patient Tractures of bones and disturbances of memory ha\ e 
been reported after convulsive tbenpj, and it must always be 
remembered that an epileptic fit is a serious e\ ent 

The relative merits of the metlioda arc still under discussion , 
but the results claimed for both are equal namely that a 
recovery rate of over 50 per cent can bo anticipated m cases of 
less than one j ear’s duration 

Earlj cases 'without acute symptoms necessitatmg admission 
to a mental hospital, may benefit from environmental treatment, 
such as change of surroundings and removal of factors vhich 
fend to produce sensitivitj , hypochondnacal or paranoid ideas 
In more advanced cases of the hebephrenic type, and m cases 
of schizophremc defect, the mapi object of treatment is the 
patient’s readjustment to social bfe Nothmg gives such rebef 
to a patient as freemg him from the stress of an occupation 
which he can no longer manage, and putting him to a simple 
task, in which ho may once more become a useful member of 
the community The longer an attack lasts beyond six months 
the less likely is recovery 
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The mcrease in knowledge that has taken place durmg 
recent years no longer permits of the clearly out division 
between mamc depressive psychoses, other forms of depression, 
and neuroses, that was formerly deemed to be possible It 
must be realised that, although it is necessary for teachmg 
and classification to describe the affective reactions imder 
various headmgs, transitional and mixed states not only can 
be found but occur frequently 

SLvnic Depuessivb States 

Accordmg to the cldssical definition put forward by 
Kraepebn, manic-depressive psychosis is a mental illness 
characterised by emotional fluctuations and concomitant dis 
turbances of will and thought Though the prognosis is good 
and there is no residual mental defect there is, however, a 
marked tendency to relapse Mamo and depressive psychoses 
are grouped together because (1) they may alternate m the 
same case, (2) some of the stnkmg symptoms may bo regarded as 
exact opposites The symptoms of momc depressive psj choses 
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are both physical and mental and are given in tabuhr form 
below — 

Depressive States urani c States 

1 Sadness 1 Elation 

2 Motor retardation up to 2 Hyperactivity 

stupor 

3 Retarded thinkmg * 3 Flight of ideas 

4 Delusions of self reproach, 4 Delusions of grandeur, 

depersonahsation, hypo mental dnd physical 

chondnasis 

5 Suicidal ideas 5 Aggression 

6 Loss of sexual desire 6 Increased sexual desire 

7 Sallow complexion 7 Ruddy complexion 

Loss of weight, constipation, msomma and, frequently, 
amenoirhcea, are found both in mamc and depressive states 
Witlun the mamc-deptessive psychoses various types may 
be diatmguished — 

1 Depression with retardation classical melancboha which, 
ui its most severe forms, passes mto depressive stupor 

2 Hypomama and mama 

3 Depression without retardation mixed states with 
anxiety, agitation, and hypochondriacal and paranoid features 
All these features are common m mvolutional melancholia 

The depressive phase of manic depressive psycho«e3 (melan 
choha) usually begins and ends gradually The cardmsl 
symptom is the depressive mood The patient feels sad, or 
listless and apathetic Anxiety is frequently combined with 
the depiw’sion and the patient complains of pressure in the 
head, precordial sensations and a sense of oppression in the 
chest or abdomen 

The melancholic mood colours the whole outlook on life- 
past, present and future — ^pessimistically The patients worry 
about their economic condition and their own prospects, as 
well as those of their wives and children They tend to tom 
their fears into facts so that they may come to behevo that 
they are financially rumed, or that their famihes are starving, 
sick, or even dead This may go on to nihilistic ideas that the> 
are themselves dead and that the world does not exist 
these mhihstio ideas may also onguiate fixim the hypo* 
chondnacal pre occupations that are verj common m melan 
chohes They complain that their organs do not work, that 
their stomach cannot digest food, that their bowels are blocked, 
that their heart does not beat, that their genital organs are 
decayed Sometimes instead of feelmg that they themselves 



THE AEFEOnVE SYNDROSIES 1039 

arc changed (depersonabaation) the outer world appears 
different (derealisation) In depersonahsation the patient feels 
different from what he used to be, strange, hfeless, detached, 
automatic In derealisation the outer world lool^ dead or 
macabre In “ affective loss ” the patient complams of loss 
of fechng, often given a self roproachfiil twist, e g , he feels 
" hard hearted ” All transitions and variations may bo found 
Melancholic patients are mclined to blame themselves for 
their condition, and feelmga of guilt and self reproach are most 
characteristic features Tho patient looks into hia past, and 
there finds causes for regret and self reproach Falsifications 
of memory on these lines ore not infrequent The self 
reproachful ideas generally follow the popular views of moral 
and medical causation, and thus the illness is attributed to 
masturbation, or lack of consideration and love or some other 
“ sm,” real or imagmary 

Paranoid delusions often develop from the self reproach, 
so that the melancholic comes to behove others look at him, 
and mdicate his imworthincss by word, look or gesture 
Hallucinations are exceptional, but illusions and mismterpreta 
tions frequently occur The paranoid ideas are consistent 
with the mood and appear comprehensible m tho light of the 
patient’s attitude and outlook Ob^ssional features ore often 
present, even when the patient had none before tho illness 
Smcide — ^Everj' melancholic patient must bo regarded as 
a suicidal nsk and many patients are admitted to hospital 
after suicidal attempts I^hese patients may plan suicide 
carefully and dissimulate their mtentions Whilst in hospital, 
strangling, hangmg and jumpmg out of the window are the 
favourite methods , at home patients frequently try to gas 
themselves or to swallow poisons The morbid fear for the 
future of their dependents sometimes leads to well mtentioned 
homicide before a suicidal attempt, end this maj’’ lead to an 
especially tragic situation if the shock of the homicide prevents 
the mtention of suicide being earned into effect Suicide 
would probably be more frequent m melanchoho patients were 
it not that another cardmai symptom rdardaUon (vtde p 979), 
bas a somewhat antagonistic effect 

Iho retardation may only be noticeable to the patients 
themselves, who find that ©very thought, word, movement, 
or decision requires a greater effort than normally If, how 
ever, retardation becomes more marked, tho slowness may 
become apparent to the outside olisen or In tho most sevoro 
form a condition of melancholic stupor results 

Retardation cannot be regarded as tlio simple accompani 
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ment of the depressive mood, for the retardation and depression 
may vary independently of one another, and not mfiequenll} 
retardation improves before the depression This e\plams why 
the risk of suicide is specially great during the penod of 
recoveiy', even greater than at the height of the illness Again 
retardation may be more marked than the depr8''sive affect 
tlirougliout the illness, and it is generally regarded as po'sessmg 
greater diagnostic significance m so far as the endogenous 
ty 7 )e of depression is concerned The mtensity of the symptoms 
may vary with or without an obvious external cause It is 
very common for depressions to be worse m the morning and 
to improve somevi hat towards the evenmg Tins mormng and 
evening variation is often connected with the disturbance of 
sleep, bub many patients complain of feelmg worse after a 
good night 

The msomma of depression is characteristic in that the 
difficulty IS not so much m going off to sleep, os m waking 
up early Sexual desu^ is dhmmish^ed or absent, and impotence 
18 frequent, even in the early stages, vhich may lead to hypo 
cbond^acal and self reproachful elaboration Loss of weight 
IS another very constant feature, and although the loss of 
appetite usually leads to reduced intake, it can be shown that 
tbs does not wholly account for it , 

Other physical findings are of less importance The blood 
pressure tends to be somewhat higher than is normal for the 
individual, and nearly all depressives complam of constipation 

Mild forms of melancholia may be disguised as “organ 
neuroses," » e vague complamts of mdigestion, constipation 
and precordial sensations may' be the most conspicuous 
symptoms Closer investigation may disclose msomma, and 
a certam amount of retardation with or without mamfe4 
depression A history of previous phases of mama or deprc'^ion 
may be ehcited 

Maiita ■ — ^In many respects the symptoms of mama mar he 
regarded as the exact opposites of the symptoms of raelanchoha 
The doniinatmg affect is elation, and the patients are g^v, 
cheerful and feel better than ever before But they are often 
irritable as well and this may he one of the most prominent 
features throughout Sleeplessness and imtabihty are often 
the first symptoms These emotional symptoms are coupled 
with overactivity The jiatients start to do more, undertake 
larger enterprises and mdulgo m greater risks The mcreasing 
number of these new enterprises soon makes it difficult for 
any one to bo compiqted In severe cases, activity become^ 
disconnected and purposeless Impulses^ foUov one aiioincr 
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in rapid succession, and the manic patient can brook no 
uiterference or restriction and becomes aggressive and violent 
At the height of manio excitement, consciousness may be 
dimmed and the patient may become completely exhausted 
Flight of ideas as opposed to retardation is the charactenstio 
disturbance, and the patimits talk, shout, or sing mcessantly 
Jokes and rhymes, accompanied by vivid and expressive 
movements, are poured forth Manic patients are very dis- 
trxctiblo and weave everything they see or hear into their 
utterances Grandiose ideas may be developed, but are usually 
put forward in a jocular vein Some make hypochondnacal 
complamts, but utter them with manic vigour Hallucmations 
are rare, and if present, are m keeping with the grandiose ideas 
and the elated mood The mcreased sexual desire and lack of 
inhibition may result in all sorts of difficulties Mames may 
for a time present the picturo of perfect health, but soon signs 
of exhaustion and starvation become evident 

Hypoinania shows the same symptoms as mama, but to 
a lesser degree It is therefore more difficult to recognise, and 
it IS often most difficult to convince a lay person or a judge 
that the cheerfulness, ovcractmtj lack of control, and argu- 
inentativo imtabibty are evidence of a morbid condition 
Mamc depressive states do not always conform to the 
classical picture that has just been described 

It is most important to bear m mmd the possibihty of 
■minor attacU, and a carefully taken history will often reveal 
mild phases of depression or elation that were never regarded 
as illnesses at all 

Again, the symptoms may appear in different combmations 
to tliose seen in classical melanchoha and mama The existence 
of these mtermediate or muced forms is shown very convincingly 
in mnme stupor In this oxtroniely rare condition patients may 
exhibit a most striking lack of manifest activity , but after 
recovery they desenbe their euphoria and flight of ideas vhich 
they irere imable to express owing to their extreme motor 
retardation 

Jjepresstons ivilfiout retardation or even with oxcrteanjrri}’ 
{agitated melanchoha) can also be regarded as examples of 
mixed forms which, however, have great practical importance 
because of their frequency They bto most commonly seen in 
the involutional period, but can also occur at a younger ago 
These patients are tense, anxious and fearful rather thau sad, 
and the corresponding affects colour or dominate the chnicaJ 
picture, which can bo that of extreme restlessness and agitation 
with much sobbing wringing of bands, and mcessant complamt 
66 
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and lamentation Owing to their lack of retardation thej can 
be dangerously suicidal 

An absence of retardation is also often regarded as one of 
the most cbaractenstic features of exogenous depression, but 
the difference between exogenous and endogenous depressions 
on this point — as m all other respects — is one only of degree 
The symptoms m a typical exogenous depression follow unmedi 
ately upon some event which makes the reaction comprehensible 
in the light of the patient’s personality and circumstances, the 
abnormahtj of the emotional reaction consistmg in its duration 
and mtensity Throughout the illness the patient is only 
concerned vuth this causative event or situation and its possible 
consequences Thus he wiU brood over how it came about or 
might have been prevented blaming himself or, more typically, 
others for sins of omission and commission Finsllj, an 
improvement m, or adaptation to, external circumstances 
tends to lead to a more rapid recovery than is seen m endogenous 
conditions 

Few patients fulfil all these entena for an exogenous depres 
sion, and the number is further reduced if the htent fallacy of 
a “ spunous psychogenesis” (see p 067) is clearly recogmaod 

Involutional depression is oflen diagnosed (a) if the illness 
starts about the mvolutional period, and (6) if the patient has 
never previously suffered ihim a manic or depressive phase 
The mam featmes are agitated depression with much appre 
hension and anxiety, hypochondnacal ideas, often of a bizarre 
cliaracter, a preoccupation witli the theme of death, and vanous 
paranoid reactions and paranoid delusional formations The 
usual depressive delusions may be pre'^ent aa veil Evactiv 
the same climcal picture may, however, occur m manic 
depre^ive states at tlus time of life, in which the original 
personahty is probably an important determinant 

Course — C^ses of classical recurrent tyTie usually start 
between the twenty fifth and fortieth year Depressive states 
are more firequent than manic, and m more than two thirds 
the first attack is a depression Two thirds of the coses recover 
compieteiy , the rest swu^ovurxnto the oppostte phsse he^!TO 
recovery A considerable number have only one clear-cut 
attack It IS impossible to predict what intervals will elapse 
between attacks m those that have recurrent Alnesses The 
duration of individual attacks vanes enormously As a rule 
they last between six and eight months, but attacks of tvo 
or three weeks’ duration may occur, as well as those that last 
two or three years In the interval, the patients appear weu, 
although mDd hypomamc features may be noticed by relations 
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after depressive illness, or some moroseness after a mamo state 
Afler several attacks, sucli aJternatJons in mood may bo 
observed more frequently, and it is then sometunes difficult 
to judge whether these patients suffer from a senes of minor 
mood fluctuations, or from a defimte change of personahty 
The Prognosis. — ^Tor the mdividual attack the prognosis is 
good, but recurrence is probable Advanced age, arteno 
sclerotic features, or at 3 rpical (scbizophrenic) psychoses m tho 
family, are all points that should lead to greater prognostic 
reserve Retardation is tho symptom which has the lughest 
correlation with a good prognosis 

The prognosis is always more senous if tho first attack 
occurs at the involutional period The duration of an 
involutional depression is often given as between mne and 
tuelve months, but many cases last a much longer tune As 
has been pointed out, tho course and duration of an exogen 
ous (neurotic) depression are more closely related to the event 
or situation which was responsible for its production It must, 
however, be remembered that both mamc and melanchoho 
states of endogenous type may be precipitated by emotional 
shock or stress, and tho subsequent illness may last as long as 
did previous attacks which were not so precipitated The 
characteristic feature of these endogenous illnesses, precipitated 
by psychological factors, la that the content tends to lose 
connection with the precipitating event These points must, 
however, be taken as guidmg pnnciples rather than as ngid 
rules, for even m tho most endogenous cases, the content of 
the depression must necessarily be determined to a considerable 
extent by the patient’s past expenonce and circumstances , 
and even wlien a depression appears psychologically compre 
hensible as a reaction to some external event, the tjqie of tho 
patient’s response is largely affected by constitutional factors 
It 13 therefore necessary to study each case individually before 
tho relative importance of constitutional and environmontal 
factors, and their bearing on the prognosis, can be assessed 
iEiiology. — ^The constitutional factors are demonstrated in 
tho Iieredity, m tho pre morbid personality, and m the patient’s 
physique JIamc depressive psychoses are much more frequent 
m women than m men The climaoterio is an important 
precipitating factor A certam number of cases develop after 
childbirth It is now recogmsed that there is no specific 
puerperal insanitj and brcakdowTis occurring at this tune 
may be of any type It is not rare to hear from patients that 
they were always liable to mild depressions at the time of their 
menstrual periods In other cases the onset occurs after severe 
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infections, especiallj influenza Manic depressive psj cho'es are 
quite frequently precipitated by strokes, and this lenda some 
colour to the behef that sevCTe head injuries may be important 
as well There is httle doubt that the psj chological situatioib 
ansmg out of accidents — ^mutilation, prolonged hospitahsation, 
loss of employment — ^may cause depressions, but hjstencal 
elements often predominate in such cases The importance 
of psychological factors and experiences has already been 
mentioned 

Difierenhal Diagnosis — The differential diagnosis between 
the various types of depression can be limited to the a'sces^ment 
of the relative importance of endogenous and environmental 
factors Hysterical and obsessional features are not inconsistent 
with the diagnosis of depre^ion, but they are of great 
importance for the prognosis m the individual case Effective 
pictures may disguise the early stages of schizophrenia 
Betardation and schizophrenic anergia must be carefuliv 
distinguished Hypochondnaca! and paranoid ideas, if m 
keepmg with the affective state, also do not preclude the 
diagnosm, but if they become bizarre or incomprehensible in 
the light of the prevailing mood, they point to a schizophrcnie 
illness Agam, shallowness of affect should arouse the su«pic os 
of schizopbrems Demonstrative statements of being depre sed 
may be part of an hysterical reaction Depressive pictures 
also occur in organic conditions such as general paralysis 
High blood pressure, or evidence of arterial thickening should 
suggest the posaible role of vascular disease, but oi^mic 
dementia is often difficult to demonstrate if retardation 
dominates the picture Manic states must be distinguished 
from catatonic excitement , a euphoric mood, contact with 
the surroundings, and distractibibty are m favour of the former 
diagnosis , whereas stereotypy, mannensms, and negativism 
speak for schizophrenia As with depressive pictures, the 
possibihty of organic conditions, such as general paralysis, must 
be borne in mmd 

Treatment — An y physical factors must, of course, be dealt 
with m so far as this is possible The management, dia- 
logical treatment, and psychothoraj^ m general have been 
dealt with elsewhere (n<?e p 990) All depressive patients 
require reassurance, and mild cases usually respond well to it 
As a general rule it can be said that the more reactiro the 
case the more is psytUothmrapy indicated that include^ a 
thorough psychological investigation of the patient’s prob 
Icms and their reformulation witli a view to helping m his 
readjustment 
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Some chronic depressions, particularly those of the in- 
volutional typo, eeom to respond well to convulsion therapy , 
an exact indication for tins treatment in cases of depiession 
cannot yet he fonuulated 

Anxiety States 

Anxiet}' IS a symptom winch may occur m any psjchi 
atnc syndrome In some affective reactions, however, the 
anxietj syndrome occurs m more or less pure culture 
The ambiguous term “ anxiety hyetena ” is better avoided 
altogether Anxiety, if used aa a psychiatric term, denotes 
a condition of fear not dearly focussed on any special ob 
]ect, accompamed by strihing physical signs su^ar to those 
produced by tho secretion or increased output of adrenahn, 
such aa dilation of the pupils, rapid pulse, palpitations, n'se m 
blood pressure, sweating, pallor, and tremor Tlie patients 
may complain of these physical effects when they intrude upon 
consciousness, or of other sensations more or less closely con 
nected with what may be called the “ adrenalin syndrome ” 
dryness of tho mouth, feelings of choking or suffocation, sigh 
mg, restlessness, fatigue, weakness m the limbs, feelmgs of 
famtuig, frequency of nuctuntiou The sensations of suffoca 
tion may mduce overbreathing, which may in its turn lead 
to the symptoms of hyperventilation tetany, such as tmghng 
in the fingers and toes, muscular spasm and, finally, some 
blurring of coraciousness The ^nptoms of an anxiety state 
are often, of course, further increased by self observation and 
mismterprotatiou, leading to the development of a vicious circle 

Anxiety may occur in acute attacks, the first of which can 
often bo traced back to some special experience Subsequent 
attaclcs may then be provoked by any happemng which comes 
to bo associated with the original trauma , more and more 
events come to he so associated, so that finally the " conditioned 
reflex ” is set gomg by some very shght stimulus with no 
obvious connection at all This episodic or recurrent type of 
anxiety merges into the dironic anxiety state where the same 
symptoms, though generally milder in degree and varjung in 
intensity, contmue for long periods Sufferers from episodic 
or recurring types of anxiety are seldom completely free from 
symptoms in the mtervals between their attaclrs, but are 
irritable, tense, dissatisfied, and unhappy 

Tho term “ anxiety state ” should not be applied too loosely 
to any case that shows the symptoms This mistake is often 
made, so that a large number of conditions are included that 
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sliould bo dealt Tvith separatelj Thus, as has already been 
mentioned, anxiety may be the predominant ailect m depres 
siv o or schizophrenic illnesses Again, patients who suffer fi-om 
phobias, as tho result of which they fear to do somethmg lest 
anxiefy may supeireno, are better desenbed under the head 
mg of “ obsessional neuroses,” to which they axe dm\cally 
related by other features Fmally, ansiety states and their 
physical accompaniments may be mtensified or prolonged by 
psychological mechanisms of an hysterical tj’pe, mvolvmg 
some secondary gam, i c ,the wish to escape from some difficult 
situation Thus anxiety states can, and often do, blend mto 
h3sterical reactions, just as do eertam physical illnesses, as 
when organic paralj'ses are compbeat^ or prolonged bj 
hjstencal developments and meehamsms The term “organ 
neoroscs ” is often used when the mam symptomatic emphasis 
IS concentration upon some one or other of the phj^cal accom 
pamments of anxietj’ It mast, however, be stressed that not 
all “ organ neuroses ” are of this type Some maj be regarded 
quite simply as abnormal “ conditioned reflexes " others are 
clearly hystencal from the start, either because they express 
some emotion metaphoncally, or because they serve ^omo 
personal purpo<« Anxiety apnpioms are onl} biological!} 
and not personally purposive It is probable that, of all the 
organ neuroses,” the cardiac neuroses bear the closest relation 
ship to anxiety states, for the accelerated or forceful action 
of the heart is pecubarly prone to make a strikmg unpre*sion 
upon the patient’s min d As be is often melined to ” repress ' 
the real cause of his anxie^, be readdy find his waj to tho heirt 
speciabst to whom is often left not only the differential dngnO'is 
but the treatment of these states In the same wa} it is 
probable that the stnkmg physical accompaniments of sexual 
excitement account for the ready conversion of psychological 
disturbance m the sex hfe into the symptoms of anxiet} 

iEtiology — ^Tbe physical accompamments of anxiety have 
been expenenced by nearly everybody Although the threshold 
vanes, the symptoms of an acute attack of anxietj can be 
produced m the most normal mdividual when a sufficienf/y 
large dose of adrenahn, caffeme, benzedrme or some similar 
drug IS injected The development of the symptoms of anxiety 
is therefore a potentiahty which we all posse^is, and this mav 
explain why anxiety states should be the most common of all 
the neuiotic reactions and the least dependent npon the con 
stitutional background It is unportant to bear in mmcl 
general prmciples of ps} chiatnc mtiologj which were oaUined 
on p 9CG As regards chogenesis, the psj choanalyticai 



THE AEFECflTVE SYNDROMES 1047 

echool Jia? proffered the formula “morbid anxiety means un- 
satisfied love ” That this can bo tho correct explanation m 
certain cases need not bo doubted , but it la generally held 
that this formula is too narrow, and that any conflict endanger 
mg the moral or social standards of tho individual can result 
m the production of anxiety states Tho var neurones have 
demonstrated this on a lai^o scale The sufferers are usually 
unaware of tho true nature of their conflicts or at least do not 
face thoiii openly They hence tend to turn their attention 
to their less vital problems, namely, fheir symptoms This 
indicates the line of treatment that should be adopted The 
patient has to bo led to reahso the true basis of his difficulties 
and to readjust lus standards to the requirements of lus social 
environment m so far as tlio latter cannot be adjusted by him 
or for him. In the treatment of the individual anxiety attack 
the importance of the physical factors suggests an approach 
from tiie physical side Drug treatment is indicated not only 
on theoretical grounds but also because of its success m practice 
Bromides and hypnotics are of great benefit to the patient, 
and may indeed be necessary to tide him over the acute stage 
m whicli he wili not be accessible to psychotherapy In the 
severe cases of terror and panic as observed during the war, 
continuous narcosis has proved to be the most efficient method 
for this purpose 


Histbbioal Reactions 

The term “ hysteria ” or ‘ hysterical ” is one of the most 
ambiguous and misused m the whole of psychiatric literature 
It 13 commonly confused with the conception of “ psycho 
gemo,” or, m other words, is employed to denote everjthmg 
that 18 psycliological m ongm It should hov ever be restricted 
to those psychogemc reactions which are kept gomg for the 
sake Of some gam which the illness brings m solving some 
problem, or m fulfiUing some wash, or in satisfying some desire 
m reahty or m phantasy In brief, it should bo restricted to 
those psychogemc reactions which serve some jiersonal purpose 
This defimtion excludes such symptoms of psychological ongm 
which are merely exaggerated accompaniments or metaphorical 
expressions of normal or abnormal emotions Tiie conception 
of psychogemc is therefore a wider one than that of hysterical, 
and includes such reactions as vomiting as an expression of 
disgust Tins need not bo hystencal, but becomes so if it is 
used for such a purpose as getting nd of a pregnanej Tho 
pationt 13 never clearly aware of this motive Tfio amount 
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of ‘self deception that is practised m liystcncal reacliono 
vanes greatly, and all transitions between hysterical reactions 
and frani. malingering ocenr It would, however, bo a mistake 
to suppo^o that franh malingering is at all common for, as has 
been nghtlv said, this would be a naive imdeivstmiate of the 
capacity of human bemgs to believe what tb^ think is in 
their own mterest 

ffitiology — Hj^tencal symptoms usually develop on the 
ba'sis of some constitutional predisposition The predisposition 
may be greatlj mcreased by expenences, especially the expen 
ences of early life Hysterical reactions are more common in 
women than m men, puberty is a lavounte penod, and emotional 
immaturity is often a stnkmg feature of hi’sterical patients 
The secondary sexual characteristics are frequently under 
develojied Abnormal suggestibihty on the mental side and 
labihty tbe vegetative qrstem on the physical side are 
characteristic findings Together they are probabi} responsible 
for tbe readiness with which hysterics convert psychological 
into phy‘«ical symptoms This “ conversion ” is a nonnal 
psychopbysiological happening , we know, however, very httle 
about the actual mechanism • . 

The hystencal personality has been described on j/ 1004 
The symptoms of an hystencal illness ma} be either physical, 
or mental or both Physical gmiptoms may mutate fho'^ of 
almost any type of illness Hystencal blmdness, deafness, Io«3 
of cutaneous sensation, p3raly*«s, spasms, tremors are some 
of the usual gro'^s manifestations, the differential diagnosis of 
which will bo foimd m the description of the corresponding 
physical disea‘y?s But the hystencal imitation of an illness 
IS generallj a very rough one, smee it corresponds to the idea 
that the patient has of the ^rmptoms of the illness Thus, 
h\stencal anaesthesias are generally of the glove and stocking 
type, I c , thev are limi ted to what the patients think is 
a functional umt With the spread of medical knowledge 
among the general population, gross physical manifestations 
tend to decrease at the expense of vaguer and subtler com 
plalnfs such as headaches, giddine^, or feelings of famines 
Patients as a rule adopt a eharactenshc attitude towards 
their symptoms, either puttmg up with them mth the classical 
"belle indifference," or demonstratmg , them ostentatiously 
There are all transitions between tremblmg, shaking, and 
twitching, and the hystencsU fit, the manifestations of which 
may be greatly changed by external circumstances, another 
aspect of the increased suggestibihty Thus, the typical 
stages dC'anbed by Charcot were certainly an artefact of 
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tho SalnStntro otmosphero The motor phenomena often 
utilise plivsiologioal moohaniams, and it is therefore, often 
difficult to distinguish hetivcen hysterical and extra pyramidal 
sTuintoms, such as ohoreifoim movements In other instances 
thTflt starts by overbreathmg. and is coloured by 
due to the disturbed aoid base balance, such as clouding of 
consciousness and tetany, or kmdred s^ptoms 
motor collapse (faintmg), though not hysterical m itself may 
be used withm an hysterical neurosis The distmotion between 
the hysterical and epdeptio Bt is discussed on P SD 

The mental momfestations of hysteria are twdight states 
trances, fugues and hysterical amnraia The S'O'lf 
of anxietj symptoms as part of an hystencal reaction Ins 

i'ShjM States (often called Ganser) are mam^y 
obsc^rf m prisons'' They consist of a f “f 

consciousness and the symptoms are 5”“*;, ^ ^ " 
uuagmes a lunatic to show Answers o a q . ^ 

beside tho point, or wrong m such a way, as to gi e 
indication ttat tho correct answer must exist ^ 

patient’s mmd Sometimes tho condition 
Lpor, which may be difficult to 

stupors, though generally vital functions are not so involve 
Is m tte ktto condition The f “T my be 

the patients had to face, but wbicli they try , ’ ^ 
helpful m the diagnosis, but it ^““^tsoLont, 

catatomo psychoses may also be precipitate y P 
or the mental stress of the legal procedure Tirnduced by 

A Trance is a dreamlike state ^ assist 

suggestion or by emotional shock llypnotics are given 

m Its production as -when small doses which 

to make the patient drowsy, or after ^ ^ggg The 

normally produces a mild alteration ° , facilitated by 

mechanism for the production condition 

practice and some mediums readily p i,g carried out, 

Bunng trance so called automatic be 

sensory perception may be “ recollection after 

experienced There is often a very vague rccoiio 

wards or there may he a complete rrlro wonder 

The term hysterical /ague is ^ from their own 

whilst m such states , they may be 

homes, not knowmg who thy I*™ ca^ iSnallj be 

Adequate reasons for such disappearances can us 

discovered > forward to 

Pathogenesis -llBiny theonea havo been put 
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explain the mechanism of the hysterical rcactioas, some cho 
lopcal, somo ph\-sical, ami some a mixture of both Jt inuH 
lie assumed that the phxsical ^nnptoms have a ph\'«ioIopi«l 
basis, and some of the physical mechanisms at nork can lie 
demonstrated ITet a psychological factor is always ncci^isarv 
to set these physical mechanisms gomg, and m hvstcncai 
reactions there is always a flight mto illness, or a defence 
mechanism with the object of gammg security or jaslification, 
that IS not fully obvious to the patient 

\ satisfactory and general solution of the jiroblem as to 
how psychological factors become converted mto physical 
symptoms is as impossible as on explanation of the relationship 
between mmd and body The symptoms max be expLiined 
ns the results of suggestion but for this a condition of increi«od 
suggestibihty must bo assumed , or the rcactionn inai Ijp 
regarded as analogous to conditioned tcQiytes that are ground 
m by repeated elicitation According to psy cho analytical 
news, the symptoms are due to affecfivo energy onginally 
belonging to some repressed material, and the symptoms 
produced express aymbobcally the repressed wishes or their 
gratification It should bo borne m mmd that a medical 
oxammation increases suggestibihty, and that hybtencol isaoi 
festations are not infrequently the direct result of mcchcal 
mismanagement 

Proynosa — ^Thc prognosis of the individual hysterical 
reaction is good, but the prognosis for the hvstcncai disposition 
13 more serious and more difiicult to assess Tlie disproiwrtion 
between the stimulus and the reaction in the prc'cnt illneu 
or m previous illnesses, should these liavo occurred, mav l>o 
used as a guide Patients who have broken down m response 
to a negligible 8tre«3 are moro likely to relapse than those 
who are defeated bx n severe stram \Vlicn frequent hx*EtcricaI 
reactions have been shovm the outlook for tho future l>ecomc3 
worse and a marked hysterical clmmctcr (see p 1001) makes 
the prognosis more grave Hx'stcncal reactions ui childhoal 
or adolescence are less serious Individual attacks yacld nu>ro 
readily to adequate treatment, and the prcdfspomtion towards 
an hxetencal response may be influenced from the environ 
mental side, nnd very often diminishes or disappears after 
puberty , 

Bijffrcntml dtaynMiS of hysterical symptoms of a phvaical 
kmd max I>o very diUrcult The distinction between hvstcncai 
and epileptic fits has been dtocus««l on p K7J Ilyi'tcncs 
tics treniorb and twitcbings max be ven similar to chorcic 
or to extra pyTumidal eyxvdromca The influence of cmotiew 
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and sviggcstions on the symptoms must bo observed carefully, 
and a sound knowledge of neiirdog} js necessary Tbe greatest 
djfScultios are mot witli ui those cases with organic leawns 
that rccovor, tvliore, however, the loss of function is innmtamed 
by hysterical mechanisms, as is frequently seen in disseminated 
sclerosis 

Trealmtnt — Hysterical mechanisms are a field for suggestive 
therapy of every kmd, hut the symptoms are likely to recur 
m the same or m a different form unless an attack la made 
on the basic psychological problems, or unless the environ 
mental stress dimimshea It is therefore necessarj to analyse 
the difficulties that have been experienced in the adaptation 
to life, and it should be remembered that hysterical quahtiea 
may be of value m the patient’s readaptation Many hysterics 
do very weU in positions -where they may play act, or duly 
come m for self-demonstration or sacrifice, or where work 
permits them to find such attachments as they were previously 
unable to form 

nturow and compensaiwn neuroses are special examples 
of hystencal reaction In the former mstanoo the wish to stay 
away from the front line, mid m the latter the attempt to 
obtain or to keep compensation cleaily provide reasons -why 
the morbid symptoms remam The symptoms of these neuroses 
are the same as those found in other hysterical conditions, 
hut are often much less dramatic in presentation, and maj 
ho mixed with those of an anxiety state Fugues and amnesias 
have been found to bo reintively frequent types of reioUDn in 
tins War, and usually respond well to narco analysis so for as 
the removal of the symptoms is concerned Compensation 
neuroses seldom improve while any uncertainty as to the 
compensation remains and if they do not improve after that, 
a thorough mvcstigation of the patient’s hfe becomes necessary, 
and readaptation according to the result of this should be 
attempted, aided by suggestive treatment for tlie particular 
symptoms that are shown 

Obsessional States 

Obsessions have been defined as “ contents of consciousness 
which, when they occur, arc accompanied by the experience 
of subjective compulsion, which cannot be got rid of, though 
on quiet reflection they are recognised as senseless ” (K 
Schneider) 

Minor obsessional 83Tnptoins, such as having to count 
objects, are not unknown among normal individuals All 
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cluldren tend to ntualise, and nearl} all of us Iiave our scraples, 
and indulge in a special order when ne tlre's or Undress 

Obsessions are generally dindcd into obsessional ideas 
impulses and phobias, and, as has been mentioned, the hthr 
bear a clo^e relation to anxietj and anxietj etotea The 
object of the phobia varies and some types have been given 
special names, such as claustrophobia, agarophobia or eren 
erythrophobiar or fear of blushing Pears of bacteria, or of 
swaUonmg harmful substances, or of being soiled, or of 
touchmg kmves are other tjTiical examples 

Obsessional impulses show the same variety Some patients 
feel forced to touch everything, or to count or to arrange 
tilings m a special order Impulses to commit suicide or 
homicide ore generally mastered unless the obsessional state 
IS compheated bj the features of some other s^mdromo, such 
as depression Ob'^ssional patients, m contrast to «chizo 
phremes, struggle against their impulses Many patients 
elaborate defence mechanisms against their obsessional im 
pulses and substitute more harmless actions for tho«e that 
cause them fear There is a fendencj for these ceremoniala 
to become more and more compheated, which makes the 
behaviour of many patients with obsessions appear rery odd 
Similar ceremonials and defence mechanisms develop emt of 
phobns, and patients with a fear of dirt or (hsease maj feel 
impelled to nash themselves nhenercr they touch aujthuig, 
others near gloves or adopt more compheated devices Com 
pulsive utterances maj olso occur, sometimes consisting of 
meanmgless words or phrases, but verj often having a manifest 
or very shghtlj disgui'ied content of an obscene lund The 
impulse to swear, or to blaspheme, or to be ob'>ccne, may bo 
aroused bj religious pictures or crucifixes The oh tssional 
ideas and thoughts may bo verbal or musical, or maj take the 
form of visual unagerj or pictures The repetition of incaiung 
less phrases or questions such os “ MTij is that so ? " " ^Vh\ 
IS God * ’ “ Whj IS the world ? ’* TOij is not nothing * 
may become a torture Others develop doubts and scruples 
about what they have done, or should do, and must return 
constantly to see whether the door is shut or the gas turned 
off , but the doubt still remains Tlioy have to repeat calcula 
tions and make careful notes to see that all is done m proper 
order One patient felt impelled to UTite out the next daj s 
programme m shorthand the night before, taking some liours 
over this task , 

/Etiology — Tlio pre morbid personahtj of ob««ssioTiil 
patients frequently shows minor obsessional traits I3ut Ihetc 
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and similar traits not only occur m those who never become 
mentillj ill, but also occur in patients who develop mental 
illnesses that arc not of an obsessional typo This makes the 
cetiological significance of such factors rather limited Heredity 
plays an important part, and one third of the parents of 
obsessional patients and one fifth of their sibhngs have pro 
Bounced obsessional traits The obsessional symptoms can often 
bo traced back to ivishes and experiences that have given nso 
to painful emotions, and have theiefore been repressed The 
rojiression is kept up by the strict self djsciphne that is so 
characteristic of the obsessional person These psychological 
considerations do not explam why the results of repression 
take an obsessional form, and it is usually assumed that they 
develop on a constitutional background But obsessional 
symptoms may occur m organic bram disease in patients who 
have shown no sign of constitutional predisposition The 
close connection between obsessions and paroxysmal neuro 
logical sjmiptoms, such as the ooulogync crises of post 
encepliahtio Parkmsomsm, makes it probable that in these 
oases there is a close connection between the psychological 
and physiological events 

Propiosis —The prognosis for an obsessional illness depends 
on the settmg m which it occurs When obsessional symptoms 
are present or when obsessional characteristics become more 
acute within the settmg of a depressive state, the prognosis 
ts good Certain patients have one or more recurrent obsessional 
upsets without much evidence of depression But when tlio 
onset IS gradual, the progress slow, and when the sjTuptoins 
tend to become more and more elaborate, the prognosis is 
poor Severe obsessional symptoms maj preclude the patient 
firom aU work and social activity, and mduce a hfe of seclusion 
scarcely to be distmguished from that of a sohizophrenio 
illne'^s Severe obsessional symptoms in youthful individuals 
not infrequently pass into a definitely schizophrenic illness later 

In a followup study, made many years after discharge 
upon an unselected group of obsessional patients it was found 
that one half were well, one third stationary or worse and the 
remainder ran a fiuctuatmg course (Aubrey J Lewis) 

The differential diagnosis m chronic obsessional neuroses 
from schizophrenia may be difficult for the emotional response 
of such patients is often poor and queer It is essential for the 
correct diagnosis that tho entena for an obsession should 
be fulfilled, and that tho compulsion should be fought against 
and not projected as something coming from tho outer world 

The treatment will depend on tho setting Patients with 
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depressive components must bo treated like depressive states 
A cai-efully planned regime assists some patients to overcome 
their difficulties, and a change of surroundings — such as 
admission to hospital — often leads to some improvement 
Prolonged psjchotherapj can hardly claim more therapeutic 
success than that achieved by the more reserved activity of 
an out patient department 


THE LEGAL ASPECTS OP MENTAL ILLNE&S 
Admissiov of Patients to Mental Hospitals 

A patient maj be admitted to a mental hospital, or other 
premises approved by the Board of Control, (1) as a voluntaiy 
patient, (2) as a temporary patient, and (3) as a certified patient 

1 Admission as a Voluntary Patient —The patient has to 
sign a form of apphcation expressmg the desire to be treated 
as a voluntarj patient, with the understandmg that, should 
he desire to leave, he may do so on giving seventy two hours* 
wntten notice to that effect No other fonnahties are required 
If the patient is tmder the ago of sixteen, a parent or guardian 
has to sign the form of application wluch, in this case, must 
be accompaiued by a medical recommendation 

2 Admission as a Temporary Pahent — ^This method also 
avoids certification, but is only apphcable to a patient with 
a good prognosis who is bkelv to benefit from the treatment, 
and who is “ mcapablo of expressmg himself as willing or 
imwiUmg to receive such treatment ” Unfortunately only a 
small percentage of patients fulfil the<=e criteria 

An apphcation has to be mode by the husband, or wife, or 
near relation, and two medical recommendations are required, 
one to be signed by a medical practitioner approved by the 
Board of Control for the purpose, the other, if possible, by 
the patient’s usual medical attendant The practitioners may 
examme the patient separately, but withm seven daj-s of each 
other, or together , and the medical recommendations axe 
vahd for fourteen days after the date of the later of the two 
examinations 

The pnmavy penod of detention must not exceed sir 
months, but if signs of impending recovery are evident, the 
detention may be extended, by three monthly penods, up to 
a year from the date of admission 

3 Admission as a Certified Patient — ^There are four methods 
of certification m England, and it is convenient to consider 
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them (A) as apphcahle to private patients and (B) os applicable 
]to rate aided patients, » e , patients 'vi iio cannot afford to go 
to private institutions, but must go to rate aided hospitals 
'A For Private Patients — (1) Bij Iteccption Order on 
Petition — ^Fi\ e separate documents are required — 

(o) A petition addressed by the nearest relation to the 
appropnate judicial authority, usually a Justice of 
the Peace, especially authorised for the purpose 
(6) A Statement of Particulars, i e , age, profession, etc , 
of the patient 

(c) and (d) Two Jledical Certificates, one of which should, 
if possible, be signed by the patient’s usual medical 
attendant The mescal examinations must bo 
earned out separately, and must be made inthin 
seven days of the presentation of the petition 
(e) The Heccption Order, which must be signed bj the 
judicial authonty to whom the petition is presented 

(2) By Urgency Order — ^Tliree documents are necessarj , 

but ore all available on one form — , 

(а) The Urgency Order addressed to the Medical Supenn 

tendent, or person m charge of the institution, to 
which the patient is sent This must bo signed by 
the nearest available relative 

(б) A Statement of Particulars, as m (1) 

(c) One Medical Certificate 

The Uigency order remains m force for seven daj’s, and 
during this period the patient may be discharged, or alterna 
tivel^, he may be certified according to the procedure laid 
down m (I) 

This method has great value when the problem of dealing 
With the patient is an urgent one, for it avoids the delays 
that nearly always attend full certification 

(3) By Surnmanj Becephon Order, and (4) By Inquisition 
The former is a method available for non rate aided patients 
va special circumstances, te, when found uandermg at large, 
or neglected, or cruelly treated by tbeir relatives The latter 
method is hardly ever used, except when large and compheated 
financial issues arise Details sliould be sought in textbooks 
of medical jurisprudence 

B lor rate-aided patients (not piivate) the method is by 
Summary Becephon Order The necessary forms for aibnission 
comprise an order of a Justice of the Peace, a Statement of 
Particulars, and one Slcdical Certificate 
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In practice, \ihen a patient cannot afford an institution 
for pnvate patients, the medical attendant should adnse the 
relatives to notify the Relieving Officer of the distnct (liu 
address can, if necessary, be obtained firom the police) It is 
well to give the relatives a note to the effect that the patient 
13 a fit case for removal to the observation ward, with a bnef 
outime of the reasons that have led to this conclusion The 
Relieving Officer will then make the necessary arrangements 
Such a note is not a certificate 

The reasons for certifying a patient have been summarised 
as follows — 

1 To protect the pubbe from injury 

2 To protect the patient from self injury 

3 To give treatment with a view to cure or amehoration 

which caimot otherwise be given 

4 To protect the patient from injury resulting from want 

of care 

All the documents connected with certification must be 
fiilled up with meticulous care, and reasons have to be given 
m the medical certificate not only for the patient being of 
unsound mind but also for his being ‘ a proper person to be 
detamed under care and treatment ' Certificates should only 
give plain statements of fact and should be couched in non 
technical language The diagnosis is not required and should 
not be given Facts observed by tbe eiammer must be 
distuiguished very clearly fixim the facts commnmcated bv 
others The ideal certificate is one that would convmce the 
most stupid and bigoted member of a jury that the patient 
was insane 

Persons signing medical certificates will not l»o liable 
to nnj civil or cnmmal proceeding if thej act in good fahh 
and with reasonable care ” 

CRIM1^AL BESPONSiniLin 

A person who is found to be insane at the tune of tnil 
shall not be tned (Crmunal Lunatics Actt 1680) M hen during 
the tnal of an accused person be is found to have been m?anc 
at the time of the commisaion of the act, the jun shall if 
satisfied that he committed the offence, return a vcniic* of 
‘ Guilty but insane ” In either case the person mav be 
detamed m custody during His Jlajcstys pleasure 

In dealmg with insanity, the Courts follow the rules laid 
down bv the judges m connection with tlie caseof ^^c^aughto^ 
a paranoid patient irho bad been tned for the wilful murtlcr 
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of Sir Eoborfc PcePs private sccrotaiy The important points 
in thCbO rules are — 

1 “ In order to establish a defence on the ground of 

insanity, it must bo clcarlj proved that at tlic tune 
of committing the act the party accused was labouring 
under sucli defect of reason from disease of the mind 
as not to Uiow the nature and quality of the act he 
nas doing, or if he did know it, that he did not 
know ho was doing what was wrong ” 

2 “ If the accused labours under * partial delusions ’ only, 

and 13 in all otlier respects sane, he should be con 
sidered m the same situation as to responsibihty as 
if the facts wnth respect to w Inch the delusion exists 
were real ” 

Modern psjeluatry would object to the basic conceptions 
of both these rules Tlius, the idea of partial uisamty contra 
dicta the present view that mental disease is a disorder of the 
total personalitj, and it is now believed that instmctual and 
emotional factors are mucti more important m controllmg a 
person’s actions than are mtcllectual processes or rational 
considerations However, these rules are still applied m court 

Civil Law 

The question of insanity may arise m all provinces of Civil 
Law, but only tliree pomts wdl bo mentioned here — 

1 Management of Property — If a person is apparently 
unable to manage his property by reason of mental disorder, 
a guardian may be appointed for him, and the Master in 
Lunacy is empowered to exercise jurisdiction over the estate 
of mental patients and, if necessary, to appomt a receiver 

It 13 possible under Section 116 of the Lunacy Act 1890, 
for a doctor, who ought to be the patient’s usual medical 
attendant, to \vritc a certificate to the effect that the patient 
w incapable of managmg his affairs " by reason of mental 
fiiiSirttfiy ansrng fium drsua«j or ago,” 'fhis’ osk tv? 
to apply to those who are not certified Tins provision is 
extremely useful for senile patients and for certam other 
conditions 

“ If the patient is lawfully dotamed the Master is in a 
position, if he thinks it desirable to make an order without 
requiring any medical evidence ” 

2 Testamentary Capacity — ^This is not an uncommon 
question m examinations The medical man should satisfy 
himself on the following essential points Docs the patient 

67 
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(1) iindeTstanc) the nature of a ‘Will , (2) the effect of a ill , 
(3) appear to ha\e a reasonable knowledge of his estate and 
has be anj delusions thereon , (4) has he the capacitj to 
appreciate ^\hat dependents, relatives, or friends might reason 
ably be entitled to his honntj , (5) has he an} delusions which 
would per se cause lum to omit any person or persons as 
beneficianes, w ho otherwise imght reasonablj have been 
included , (6) has he any delusion which would cause him to 
make a gift which he might not have made in the absence of 
such delusion , (7) does he appear to understand the importance 
attached to his act , (8) if tho medical practitioner sees tbe 
draft of the will, do the bequests appear to bim to be reasonable 
A patient who is certified may possess testamentai} 
capacitj and one who is not certified may not 

Divorce — ^Insanity can be a reason for divorce and for 
nullification of a marriage A petition for ditwee may be 
presented on the ground that the respondent is “incurably 
of unsound mmd and has been contmuously under care and 
treatment for a period of at least five years unmcdiately 
preceding the presentation of the petition ” (Matrimonial 
Causes Act, 1937) *' Under care and treatment “ means either 
certified or a voluntary patient, provided the voluntai^ treat 
ment follows directly on a period of detention under a certificate 
Nulhfication of a mamage may take place if either portv 
was at the tune of the mamage of unsound mind, or a mental 
defective, or subject to recurrent fits of insanity or epilepsj 
The condition of such a decree is that the petitioner was at 
the time of the mamage ignorant of the facts alleged The 
petition has to be filed within a year fix»m the date of mamage 
With regard to nullification no details about the type or 
degree of insamty have as yet been laid down , at any rate, 
certifiable insanity is not the only necessary condition 

All the necessary forms m connection ivitli the legal aspects 
of mental illness maj bo obtained finm Messrs Shaw &. Sons 
Ltd, Fetter Lane, UC4, or from the institution to which 
the patient is to be removed 

The Board of Control, tbe central authority in England, 
e'^presses willingness to provide help and mformation in tackling 
questions referring to certification, but is not able to pronounce 
whether a patient should be certified, though it may question 
the legitimacy of certification subsequently 

Desmond Cuhr-Oh 
Eric GuTTiIA^■^ 



COMMON DISEASES OF THE SKIN 

the erythemas 


E rythema or redness of the shin due to vascular 
dJatation 13 the commonest cutaneous reaction to au 
hmda of Btimuh whether evternal or internal 
Erythema may bo diBuse or disposed m circmnscnbed spots 
or patches, and it may bo generalised or of limited 
Active erjthema is generaUy bright red in 
pamcd by more or less tenderness, Imnimg, and dotaiig , th 
surface temperature is usually raised The 
erythema is dark rod, or even violet, and the 
thV ekm IS lowered Blanching of erytliema 
pressure Simple erythema may he comphaated by se ro u 
evudation, cellular infiltration, and hmmorrhage m 
with the formation of elevated 

and colours, sometimes surmounted jho 

Classifieation.-Excluding due to extemal^eauses, the 
important erythemas may bo olwsified as 1 pruutions of 

A Eryliemas of Eimilaf Hamhon-l °“J‘ 

may accompany puerperal fever ^®^‘,;'h“n“de 3 cribod 

and cerebrospinal memngitis AU tnese uav 

“S^hematous rashes may Mow the 

an enema or of drugs, T™’ ..“uSdes anti' 

copaiba, phenolphthalem, the i^dea d'ctailed 

pyime, sihoylato. ’““"f Z chanter 

dLription of these is beyond the scope of this chapter 

3 Erjdhema scarlatinoides 
4 Hecurrent scarlatimform erythema 
5 Erythema nodosum {mde p 70) 

B Annular centrifugal e^thein^ 

2 Lupiu e^hematosus 3 Br^hema pernio 4 Aer 
cyanosis 5 Rosacea {vide p 1079) 
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Erythema Scarlatmoidcs— The onset is acute and may be 
accompanied bj sbght to moderate fever, a%hich ina^ list a 
fev days The eruption is bnght red m colour and cWli 
resembles that of scarlet fever , it may bo diffuse or made up 
of a multitude of mmute red points The distribution b 
widespread, but part of the surface may he sp-ired the fice 
may or may not be involved Exfobation, which like that of 
scarlet fever, is usually in the form of large flakes, commences 
on the third or fourth day, often before the disappearance of 
the erythema and rapidly mvolvcs the whole of the affected 
surface The skm returns to its normal condition in about 
three to four weeks 

The diagnosis from scarlet fever may be difficult m the 
early stage, but the whole process is of shorter duration 

The eruption may follow the admmistration of an enema 
or of certam drugs, notably opium, quimne, and xnercurv 
It may occur m acute rheumatism, tonsilhtis, septicxmw 
pj senna, and food poisoning In many cases, however, no 
defimte cause can be established There may bo recurrences 
Recurrent Scarlatmilorm Erythema —This condition, wluch 
in spite of its name is not invariably reenrrent, also beam 
some clinical resemblance to scarlet fever The eniption is 
preceded for one or two days by sbght malaise and fover and 
sometimes tonsilhtis It appears m the form of diffii>o 
erythematous sheets with moderate pruritus on the trunk 
or hmbs, often predominantly in the largo folds , eventually 
the greater part of the surface may be attacked , the face 
and extremities are generally involved last Within a fcir 
days and always before the erythema has faded, desquamation 
usually m the form of largo lamellae begins m one or raon 
places and extends by degrees to cover tho whole of the affected 
surface Casts of the hands and feet may bo shod The 
imderlying skm is smooth and red and occasionally weeping 
The eruption is accompamed by catarrh'll reclness of tho 
mucous membrane of the nose and pharyuix and sometunM 
6 y exfoliation of the tongue 

The condition clears up entirely m tlireo or four weeks 
There is very httle constitutional disturbance Recurrences 
may take place at intervals of three to twelve montlis or 
longer The cause is unknown 

The diagnosis may present somo difficulty \MiiIc tiierc 
13 no point in seeking to distinguish recurrent Scirhtinifonn 
erythema from Erydliema scarlatmoides, whicli is doubtlc'a n 
bemgn form of the condition, it is very important to disf ingutfh 
^ it from scarlet fever In tho al^nce of previous attacks tho 
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diagnosis may be doubtful in the first Tew dal's, though con 
stitutional symptoms are usually less pronounced than in 
scarlet fever , after a few dais, however, the diagnosis is 
settled by the early appearance of desquamation, nluch, unliko 
that of scarlet fever, begins always during the phase of er^hema 
Erythema Mnltiforme. — A variety of eruptions consistmg 
of raised erythematous lesions of figured outbne and of various 
dimensions are included m this group 

Sympl(m3 — There are four mam types of lesion, erythemato 
papular, erythemato vesicular, bullous, and nodular They are 
accompamed by pruritus and burning, and occur generally m 
largo numbers on the following sites of predilection , the dorsal 
aspects of tlio fingers and hands, the forearms and elbons, the 
face — especially the forehead — the feet, ankles legs, and knees 
Other jMirts of the body may also be attacked Lesions also 
occur frequently on the buccal mucous membrane, especially 
m Tecurrent cases, and are occasionally hmitcd to that situation 
The disease, which runs a course of two to four weeks, 
may begm with shgUt initial fever, or exceptionally there may 
ho moderate fever lasting a week or longer Constitutional 
disturbance is often mild m degree or absent, but there may 
bo pains m tho limbs and gastro intestinal disturbance, some- 
times with vomiting, diarrhoea, and passage of blood m the 
stools , such cases are related to the toxic purpuras Erythema 
multiformo occasionally accompanies acute rheumatism 

Recurrences are common, but occur chiefly in the benign 
cases of the disease 

Erylhemalo Papvlar Type — The lesions are raised lenticular 
papules or patches, exliibitmg » central zone winch may be 
violet m colour, or pale from oedema, or hEcmorrhagic, sur 
roimded by a peripheral red zone , delicate transitions m tmt 
from one zone to another are often seen 

EryUicmato VeMc^llcr Type — ^The peripheral zone is sur 
mounted hy n row of vesicles winch may become confluent 
to form a continuous ring 

Bullous Type — The centre of the lesion is surmounted by 
a bulla , the peripheral zone may bo vesicular 

Nodular Type — Tlie lesions resemblo erythema nodosum, 
but ore smaller and usually brighter red in colour One mter 
cstmg V ariety of this type persists if imtreated for many months, 
accompamed by fever throughout, but without severe con 
stitutional symptoms That it is duo to memngococcal 
fceptica,mia lias been proved hy blood culture on many occasions 
It is cured almost instantaneously bv the administration of 
sulphapyndme 
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The lesions on the mucous membrane begm as cirtLemateus 
patches or bullae -which quicUv become crodwl to form nth-r 
painful shalio-w ulcers, often covered by a membrane 

Erji-hema multifonnc is a diseas'' of multiple a;tioIogv 
It 13 an expression of mdimdual sensitmti to toxins dented 
from various sources A lesion in the skm itself, such s 
whitlow, a persistent patch of impetigo, a bum or pustular 
nngworm infection arc occasional focal causes Some attacVi 
follow tonsilhtia The recurrent cases have usuallv no d ■* 
coverable cause It is possible that th'^re are reaBv two groups 
(1) tho^ m which the eruption is the expression of allergic 
sensitmiv to a demonstrable infection , tho mucous membnn's 
are rarely affected and recurrences ate uncommon , (2) 
which occur in the complete absence of any other disturb 
ance, and which, like herpes simplex, recur at long or short 
mtervals The mucous membranes are often attacked, for 
these there may be a specific, though at present unknonu 
cause 

Trcalmmt — In mew of the fact that ervthcma maltifonnc 
may bo an expression of a ecnous condition such as acute 
rheumatism, it is admsablc to regard all initial nttaekn a? 
potentially senous, and to admsc confinement to bed. IVhen 
past attacks hare been unaccompanied bv constitutional 
disturbance, this measure mar be unnecessary , but a general 
examination should alwa\'8 be made, particular note king 
taken of any elevation of poke and temperature 

The treatment of recurrent cases is on the u hole disapj'O Ji* 
mg but in general it should be directed towards the eradication 
of possible foci of infection, particular attention being paid to 
the teeth, tonsils, and amuses 

Fortunalelv, the condition docs not tend to recur tluouffhout 
life but thsappears in the course of j ears 

Tho local treatment is of little importance, and con^u^'s of 
the allemation of burning and prunlus by the ap]>Ucat on t 
soothing liniments or creams , calamine lotion or linuncflt 
serve tlus purpose 

Annular Centrifugal Erythema — This rather uncoranion tipe 
of ervthcma con«ists of m«ed red patches which enlarge 
pbcrallv bv a raused cord like border and clear in the centre to 
form annular, or by confioenco with other lesions pobcicjc 
figures The\ extend gradoalla, and in the cour=e of wrew 
mav attam a diameter of several inches The centre is usuallv 
fainth pigmented , 

The eruption occurs on am part and there mav be sevc 
lesions or onlv one , after several weeks or montJiS they i-** 
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inately disappear Recurrences arc soractimes seen often at 
the sites of provioua lesions 

The condition is a toxic eiythcma and is generally thought 
to bo related to erythema muUiformo Eradication of septic 
teeth tonsils and other foci of infection have in some cases 
been followed by cure 

Lnpas Erythematosus— SVnnptoJiw — The lesions of this 
important disease consist of slightly infiltrated patches of 
persistent erythema covered uith adherent scales The patches 
are of oval round polyoycho or irregular outhne and have n 
tendency- to clear up in the centre with the production of 
scarring The scnl^ may bo lamellated or fine or may bo 
present only in the mouths of the bair follicles as homy 
plugs 

The lamellated scales often show on their under surfaces 
horny prolongations which project into the folhcles Lesions 
wluch have undergone partial healing with atrophy often have 
a depressed centre and a raised bonier 

Telangiectases are generally seen both in the atrophied 
portion and on the actively spreading border The lesions arc 
the seat of mild burning sensation and occasionally of itclung 
and maj be tender to touch There arc four ty^ tlireo of 
them of limited distribution and usually symmetrical the 
fourth disseminated they arc (1) tlio fixed type (2) a 
nandenng sjunmetrical typo Lupus erythematosus migrans 
(3) Hutchinsons chilblain lupus (4) disseminated Lupus 
erythematosus 

The Fixed Type — The disc ise occupies especially the 
bridge of the nose and the malar regions the temples scalp 
ears and the backs of the hands and fingers especially the 
terminal phalanges There may also be lesions on the buccal 
mucous membrane usually continuous over the Iip One 
Or several patches may be present The lesions are infiltrated 
scaly, and extremely persistent healing with marked atrophy 
and adhesion of the seax to such underlying ti<«sues as the na^sal 
eartilsges Ltfpiff begfuas 

With bright red congestive patches mo'^t often on the clieeks 
they extend with some rapidity forming eventually hy con 
fluence with others more or less extensive areas Jbey tend 
also to clear up in the centre sometimes with just detectable 
atrophy, sometimes avithont wliilo the peripheral portion 
remains red turgid and iwually covered with fine scales Tlicso 
cases more unstable than the fixed ty'po of the disease are 
also more widespread as a rule It is common to find lesions 
on the necl and the chest as well as on the hands and forearms 



lOM COMSION DISEASES OF THE ShJ^ 

Thev link fixed Lupus en'tbematosiis with the (Ijssonun-ited 
ca'es and the\ arc sometjmel classified as euhacute 

Uxifchmson s Chilblain Lupu^ — The condition on'ninllv 
described by Jonathan Hutchinson as chilblain lupus is a 
vanety of lupus eiythematosna The lesions resemble chilblains 
to begin with but become depressed m their centres and seal; , 
and ultimately heal with atropin The^ occur on both palmir 
and dorsal aspects of the fingers and are often limited to tht, 
situation though lupus erythematosus of tlie face mav some 
times be pre^nt The condition often clears up in summer 
though scars remain 

Disseminated lupus Fnjihematof us — ^Tlus nia\ occur either 
as an extension of one of the preceding t\7)es or it miv be 
acute and disseminated from the beginning It is rare 

Tlie onset is acute with fever and often with severe constitu 
tional disturbance flie eruption is in the form of widesprcid 
patches and sheets red or violaceous in colour and finch snlv 
scattered bullous legions may rarely bo present The diinlii 
tion 13 more or Jess universal These cases may bo fatsl m the 
course of several months or they may regress Fehpse after 
remission even of long duration is however the rule nitlor 
than the exception In fatal cases death is due to broncha- 
pneumoma pericarditis pleunsy septic arthritis andothertypes 
of septic infection occasionally to gcncnih'MHl tuberculosis 
/Etiology — Lupus crydliematosus is rare m cluldren and w 
old age it occurs chiefiy between twenty and fifty years of ago 
The sites of predilection arc fho<c in winch the pcnphcral 
circulation is most stagnant the noso chcchs ears and fingers 
The influence of cold is demonstrably important nUo that of 
sunlight do not know how these physical stimuli provoke 

the changes characteristic of Lupus crjthematosit'. but 
evidently they alone cannot lie responsible 

It has long been bclieverl to be related to tuberculosis 
the existence however of tubcrciiloiis el«ewhere can rarely le 
demonstrated and histologically the disease licars not tl c lea t 
re^erablnncc to tuberculosis However the eo existence of tic 
tw o conditions is occasionally root watli m the clnoioc Vepe*- 
and as already stated a few of the acute coj>cs terrain itc wall 
generabsed tuberculosis It seems therefore probable tint 
m some at least tuberculosis pKxs a part 

It IS possible also tliat other infections mav be « neemea 
in the process and it has been sii^csterl tint because many 
fatal disscmmatcd ca«c8 terminate yyith tome etrcptofoccjl 
coraphcation that some of the chronic cases may be <iuc to 
latent or focal streptococcal infection 
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Treatment — ^Lnpiis crjlhematosus h extremelj chronio and 
intractable , ivhile there is a tendency toivards more or less 
spontaneous ^resolution, particulariy of the superficial vanetj 
of the disease attempts to influence it bj^ treatment have in 
the mam proved disappointing Practical measures consisted 
in the past of local applications such as carbon dioxide snow 
or a mixture of phenol and lactic acid In more recent j ears 
Bome progress in the treatment of tiio disease has been attamed 
by tho use of gold compounds and bismuth Gold preparations 
are of particular value in the fixed tj^ but they are not safe 
in tho more unstahlo types irbether localised or disseminated 
Thej arc adraimstered b> weekly injection a total of about 
one gramme being given in ten to twelve weekly doses After 
an interval of two months or longer a further course may be 
nccessarj Tho value of this treatment is vanafde but there 
is sometimes striking improvement and even complete cure 
The dosage usually given is considerably smaller than that 
emplojed m tho tre<atment of pulmonary tuberculosis but m 
spite of this toxio reactions are fairly frequent An early 
morbiUifonu ev} thema is without iraniediate serious significance 
though it may indicate intolerance to the drug and ma> if tho 
administration of gold is continued be followed b> exfoliative 
dermatitis Tlie latter condition maj however occur without 
early exhibition of intolerance 

The empio} ment of bismuth by injection in the treatment 
of lupus eTythematosua is quit© free from danger but is less 
effective tlian gold therapy 

Sulplianilamide m small doses 0 5 gramme three times 
dailj 13 sometimes of considerable value m the more superficial 
locahsed cases and in the wrandenng type Locahsed sepsis 
€ 7 in the mouth sinuses or tonsils should receive attention 

Erythema Fernio (Chilblain) — Chilblains are erythematous 
swelhngs which occur in cold weather in individuals who 
suffer from circulatorj hypostasis Children and adolescents 
are clueflj attacked The lesions appear first as erythematous 
patches, but owing to serous exudation and cellular infiltration 
quickly become transformed into tumefacient swelhngs The 
dorsal aspects of the fingere and toes the ulnar margins of the 
hands the lateral margm of the feet the heels tho ears and 
nose are chiefly affected They are accompanied by tenderness 
burnmg and itching and aro sometimes the seat of superficial 
vesicles or bullo) ihe surface is frequently broken bj friction 
wnth the production of painful superficial ulcers 

Ireahnenl — The deiclopinent of chilblains inaj be pre 
vented to some extent by wearing thick boots warm stoclaiiga 
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nnd gloves, and espcciallj b\ active e\erci«o Cnluura 1)\ tl c 
mouth IS a popular remedy but there is no dcraonslmble 
disturbance of calcium metabobsm and the treatment is prob 
nbl^ of no matenal value LocalI\ stimulating applicatiom 
may be used (For examples tide Thempeutu, Action ) 

Acrocyanosis — As the name unphes, tbi.q condition consisbi 
of a ojanotio congestive erj'thcma of tho evtrcmities The 
hands the lower third of tho legs nnd tho feet are cspccialU 
affected In severe cases the bands aro cold blue and moist 
On digital pressure tho erythema maj bo made to blanch for 
as long as half a mmuto demonstrvtmg the extreme degree of 
circulatory hypostasis The condition is most often seen m 
young adult girls who are nearly alwny's somewhat obc«o an 1 
exhibit on tbcir lower extremities papular follicular lesions 
rescmbbng those of keratosis pilans which oa ing to congestive 
vascular changes become reddened and especially prominent 
m cold weather this change is often spoken of as foHiculw 
pemiosis 

Diffuse blue swellings often appear on tho lower thirds of 
the legs in wmter, particularly on tho outer aspect They 
may bo someivhat painful nnd occasionally become ftnipcr 
ficially) ulcerated or the eito of bulla? They arc not mfreqnontly 
mistaken for hypodermic tnbcrcnhdcs (Bazm s Frythema 
Induratum) Tho frequency of this condition in recent anra 
IS attributed un part to tho almost unncr&al habit of wearing 
silk stockings 

The conation disappears partly or completely in summer 
but recurs each wmter for several years eventually tho 
cyanotio erythema and swellmgs diminish to bo itplaccvl h\ a 
podgy tluckcnmg of tho extremities which is often observed in 
middle aged women 

The swellings on tho legs may bo made to disappear m 
rest m bed apart from which tre itment consists m tl e 
wearing of uann stockings and boots and tho application of 
stimulating external applications Calcium Ihcmpy haajto'w 
of no value Relief in severe cases lias followed liimKir 
sympathccfoniy 


PIOGEMC INTFCTIONS OF THi: SkLN 

The Normal Bactenology oI the Skin — ^T«o micro- 
organisms liavo a predilection for the sehaccoiw follicle ^ 
staplivlococcus and the acne bacillus 'Jlic latter u» fotm ij 
adolescents and adults m tlic sebaceous nnd Jmnn materw 
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whjcli can be expressed from the follicles m seboirbceio 
subjects Stapbjlococci arc found in single elements in a large 
proportion of all folbdes, while the sweat ducts are generally 
sterile In addition to these bacteria, yeast-ldvO organisms are 
found normally in tho skin, eapecially the pityrosporon, which 
occurs in tho scales of pitynasis capitis, and of seborrhceio 
dermatitis Streptococci are not found on healthy skin, though 
they readily become implanted on damaged skin 

St aritYLOcoccAi. Infections 

Isolated staplij lococci m the months of the follicles are 
harmless , when, however, conditions arise which allow them 
to multiply, they give me to a reaction m tho form of a 
follicular pustule This is the primary lesion of all pure 
staphylococcal eruptions, of which there are sis types (1) 
simple staphj lococcal folhculitis or BocIJiardt s impetigo 
(2) furunculosis , (3) carbuncle , (4) hidradcmtis , (5) sj cosis , 
(0) pemphigus neouatorum 

Bockhaidt's Impetigo — The elemental lesion consists of 
an mtra epidermal pustule almost invariably situated at the 
mouth of a hair folhete Tta mode of formation is as follows 
growth of tho organism detennincs a flow of serum and leuco 
oytes to the colony of microbes situated m the suxierfionl 
layers of the epidermis The leucocytes obtam access to the 
pomt of multiplication without obvious damage to the deeper 
layers of the epidermis, but dislocate the more superficial 
lajere and form a little biconvex mtra-epidermal pustule 
Tho reaction results ordinarily m the death of the organism, 
the pustule slo^lj dries up mto a crust and is finally cast off 
the surface by regeneration of the cpithehum beneath tho crust 

Bockhardt’s impetigo occurs commonly on tho scalp in 
children generally following an attack of impetigo contagiosa, 
or it may complicate other conditions such as eczema of the 
scalp or pediculosis It is often accompamed by painful sub 
occipital adenitis Tho eruption consists of hand^^eds cf 
yellow pustules, small or large each centred bj an emerging 
hair It occurs also on other parts 

Furunculosis — ^The growth of staphylococci is not necessarily 
confined to the most superficial part of tho follicle, but may 
penetrate to varying depths When multiplication takes 
place m the deeper portion of tho folhcle, ono of two reactions 
may take place the formation of a perifollicular abscess 
(furuncular abscess) or sudden massive necrosis of the tissues 
surrounding tho folhclo (a furuncle] In either cose tho deeper 
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infection is almost ali^ajs preceded b> a small superficial 
pustule uluch maj have disappeared spontaneouslj before tbe 
more important lesion has nttamed its full development In 
the case of an ordinarj boil the staphylococcal colony remains 
confined to the centre of the process and the death of sur 
rounding tissue is determmed by toxins acting at a distance 
By degrees tbe necrosed ma'ss is either separated from the 
normal ti<?sue by the ada ent of leucocytes and detached as a 
core or as a slough or it may be converted into an abscess 
or sometimes absorbed without breakmg down Of the con 
stitutional factors that predispose to furunculosis \ery httlo 
IS Knoivn Alany intractable cases appear otherwise to bo m 
good health Diabetes is however n well knoum predisposing 
cause Occasionally funmctilosis is accompamed by a glyco 
sum which disappears with the cure of the infection In 
the majority of cases there is no demonstrable disturbance of 
sugar raotabolisra 

runmculo'iis frequently relap«eao\er long penods especially 
in certain places notably the nape of the neck and the largo 
folds Seborrhoja and liyperludrosis are predisposmg factors 

Catboncle — ^The sctiology is smular to that of a boil but the 
lesions are more extensive The necrosis of the perifollicular 
tissue may spread m the subcutaneous tissue to involve several 
follicles or a carbuncle may be caused by the simultaneous 
infection of a nvimber of follicles the perifollicular necrosis 
formmg a confluent moss in the skin and snbeutaneous tissue 
Carbuncles are detached by penpherol suppuration and 
generally end by separating as a slough 

Hidradenitis — ^The lesions are mtradennal or subcutaneous 
abscesses found practically only in the nxillrc and occasionally 
about the anus They may compbeate seboixhceic dermatitis 
of the axiike and hyperhidrosis, and are formed m relation to 
the sweat glands and not to tbe hair folhcles Thev begin as 
one or more painful dermal or subcutaneous mdurations, nhicli 
may be absorbed or may become soft and finally discharge 
creamy pus through a thin red epidermis i they are never 
detached as a core as m fumiiculosis They are aery prone to 
recur especially m hot weather 

An attadw of furunculosis appears to lower what might lo 
called natural resistance to staphylococcal infection and 
attempts to raise it ba artificial means have not proved very 
successful Treatment by a^cctnes has to some extent been 
replaced by graduated injection of stapliy lococcal to\oid or a 
mixture of toxoid and a accine (vaccoid) by means of which it w 
pos-siblo to raise to i remarkable degree the capaaty of the blood 



PYOGENIC mrECnONS OP THE SION 30C9 

to inliitufc tlio I^sis of rabbit’s blood cclb, bj etaplijlococcal 
toxin 

Among other general remedies must lie mentioned sulpha 
tlnnzole, and sulphapyndme The striking results of the 
treatment of a small number of severe staphjlococcnl infections 
by the bacteriostatic pemcilhn, discovered by Fleming suggest 
the ]>0S3ibiJity of a future remedy of great value 

Local Treatment — In the stage of the early ciTcumfoUicnlar 
pustule boils may sometimca be aborted by openmg and 
applying pure carboho aeid or by the galvano cautery, usmg 
a fine pomt, but later than this surgical interference is harmful 
Hot Alibour arater dressings {vide p 1 11 G) or mercury perchlonde 
dressings, the application of pure icbthyol, or magnesium 
sulphate mixed avith glycerine to make a paste, are all satis 
factory forms of local treatment Simdar^reatment is suitable 
for llidradenitis, though the softened abscesses often require 
openmg Occasionally carbuncles require surgical mtcrference 
To prevent recurrences Sabouraud recommends attempting to 
steriUso the whole skin by adding zme sulphate to the daily 
bath m the strength of 1 m 4,000 Mercury and potassium 
iodide 4 grm to the bath may also be employed 

Sycosis — In this condition the lesions are folhcular pustules 
of the same anatomical form, for the most part, as the pustule 
of Bookhardl’s impetigo, though a certam proportion of the 
follicles are infected more deeply The infecting organism is 
always Staphylococcus aureus There are bin chnical varieties — 

1 Sycosis of the upper lip, which is often secondary to 
chrome rhmitis and is generally accompamed by chronic 
blepharitis and often conjunctivitis 

2 Sycosis of the scalp, found generally m children as a 
comphcation of a neglected impetigo or chrome eczema This 
type IS also generally accompamed by ciliary sycosis and 
sycosis of the eyebrows 

3 Sycosis of the face or chin, often called barbers' msh , this 

m&yfoU.owonmpetigocontagiosa.QrQcourprunarily as folliculitis 

4 Sycosis nuch® is a fourth vanety The nape of the 
neck IS especially hable both to furunculosis and chrome 
staphylococcal foUicuhtis The latter occurs chiefly in obese 
subjects with thick necks Friction of the collar appears to 
determine the site of the infection in some cases, but ni others 
the foUicuhtis IS above the part which is rubbed in this way , 
in these intertngenous faction of the redundant skin mav bo 
the determining factor Occasionallv the clironio folhcular 
infection is accompamed by fibrous prohfention, the pustules 
being converted by tlus ptaee^ into small hard nodules, or 
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A\hen confluent into a honzontal irregular fibrous band \\'lien 
this occurs the condition is spoken of as dermatitis papilLws 
capUhti (Kaposi) The same fibrotic change may accompany 
pustular acne of the nape of the neck 

5 Lupoid Bjeosis In this typo the folhcles are deeply 
infected and ultimately destroyed Central cicatncial alopecia 
is acoompamed by a very gradual centrifugal spread of 
infection The condition is generally found as a single plaque 
on one cheek or as a more or less widespread area m the scalp 
0 Generabsed sycosis the scalp, eyebrous, ejelash^, 
beard, axillary, and pubic hair follicles are all affected These 
cases are often the sequelm of chrome eczema of the mfecUve 
type or sycosis of the scalp in childhood 

Sfjmptoms of Sycosis — ^The lesions consist either of more or 
less closely aggregated folhcular pustules, situated on a diffusely 
red background or tuberous lesions m the positions already 
described, or of diffuse red areas, often crusted in parts in 
which isolated folhcular pustule may not bo seen Tliey are 
often associated with fissures at the nasolabial junction and the 
labial commissures , they differ from simple follicnlitis by 
behaviour rather than by their appearance in being esscntiaUy 
chrome or constantly recurrent A certain number of the 
folhcles are deeply i^ectcd Some cases of sycosis end after 
twenty years or more by cicatncial alopecia of the affected pirt 
Course and Proynosts — Sycosis shons little tendency to 
spontaneous cure, bat vanes greatly m its response to tmat 
ment the earber and more localised the case, the greater the 
probabihty of complete cure If the condition has been 
established for a year or longer, the prognosis is uncertain. 
Among the more unsatisfactoiy are the cases whicli bare 
begun m childhood as an infection of the scalp and eyelashes , 
m these the beard is often attacked m adult life Ciliary 
sycosis alone, especially if accompanied by chronic nasal catarrh, 
may also be complicated in adults by mtractablo sycosis of tha 
upper hp and sometimes of the beard generally 

The most relractory form of ah is that in uhich all bairf 
parts are attacked In many of these the infection in the 
scalp, or blepharitis, has been present from childhood 

Trealmenl — ^No general treatment can be apphed to all 
cases of sycosis, but any defect in the general state of the 
patient must receive attention In early cases inth debihty 
from such causes ns malnutntion, overwork, or alcoholism a 
long hohday m the open air may be of great value Vaecmcs 
have been employed for many years but have not proved reliable 
StaphylocoecM toxoid has aLo failed as a remedy for sycosis 



PYOGENIC INTECmONS OE THE SKIN 1071 

llio local treatment is all unjxirtant It is first necessary 
to stop shatuig, keeping tho hair cut aa short as possible 
with scissors Crusts must Ibo removed by starch and 
bone poultices or antiseptic comiiresses Ahbour water is 
a suitable preparation for this purpose diluted with 6 to 10 
parts of water 

IVhen the crusts have been removed the improvenieiit is 
often striking but progresses no further In early cases it is 
sometimes possible to complete the cure by the apphcation 
of one of several preparations of which the most valuable is 
a Comixiund Quinolor Omtroent (Saa ory and Moore) Tins is 
probably the most successful of all local remedies used so far 
against superficial staphylococcal infections In the event 
of intolerance to this preparation, a sulphur paste may be 
used p 1117) 

In uelJ estabhshed cases it is necessary to cpihte the 
infected areas by X ray In the majonty this proceeding is 
followed by complete relief from symptoms, but m some a 
close observation of the affected parts reveals bluish or 
famt red patches ivhich indicate that the infection persists 
below the surface It is impossible to forecast the result 
of a single epilation m sycosis , in some complete ond 
pormonent cure foUons, but in others regrouth of the 
hair IS followed cither immecLatel> or after a short period 
of freedom, by relapse* 

Sabouraud recommended after the first epilation the 
continued removal of the hair, mcludmg down, by forceps , 
this should be dono by a tramod epilator, or m very localised 
cases, such aa those which occur on the upper lip, by the 
patient 

Chronic Blepharitis — ^Tliis condition is really sycosis of the 
eyelashes The ej elids are red and thickened , the laches are 
often spontaneously shed, but this does not lead to cure as m 
sjcosis elsewhere Conjunctivitis is a common comphcation. 
Chronic blephantis frequently compheates impetigenous eczema 
of the scalp, and is often found m association w ith sycosis of the 
upper hp and with chrome rhimtis following measles 

Pemphigus Keonatorun — Tins condition, occurring in the 
first few w eeks of Ufe, is not uncommon The source of infection 
may be a septic umbiboal cord, or the infection may be carried 
by a midwife from one infant to another The conihtion begins 
as a vesicle which rapidly becomes a large bulla , this is quickly 
broken, but the lesion continues to spre^ penpheraUy, splitting 
up the homy layer The lesions may be comparatively small, 
but frequently large irregular red areas arc found, often quite 
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do and bounded always by a ululc collar of detached horav 
layer The contenta of the xesiclea rarely become purulent 
ratal cases have occurred, though the great majority are mild 
and easily cured 

While pemphigus neonatorum is usually thought to be 
the counterpart of impetigo contagiosa m adults, the causal 
organism appears usually to bo the Staphylococcus aureus 

StbETTOCOCCAL iKFECnONS 

While staph} lococcal infections affect almost exclusirel} 
the hair folhcles, streptococci have a predilection for tii 
natural folds of the skm Thus the commissures of the lip», 
nasolabial folds, and pc«t auricular grooves are often attached 
while other folds such as the mtergluteal region and the 
interdigital spaces, are affected less fivqtientlj The Ifsion in 
these situations created by streptococci is an epidermal fissure, 
uhich, though not difficult as a rule to cure, is liable to recur 
on slight provocation These recurrent fissures form the 
startmg point of repeated attacks of streptococcal infection 
of the skin as well as occasionally of erysipelas, lymphangitb, or 
oertam cases of eczema Streptococci may attack any part of 
the skin, usually by contagion or by extension from an infected 
mucous surface, or they may i^ect lesions due to other 
causes such as scabies, parasitic bites, papular urticana, or 
wounds 

There are four chief clinical types of streptococcal infecticm 
of the skin , bullous, pitvriasic, ulcerative, and fissured 

Bolloos Streptococcal Inlections ol the Skm [Imptiioo 
Contagiosa) — ^The earhest lesion is an mtra-epidennal vesicle 
filled With sero fibrmous evudate This quicUv coagulate^ 
ruptures, and forms a yellow crust , at the same time the exuda- 
tion continues at the circumference of the leiyion, sphtting op 
the homj layer In this wa\ the lesion enlarges, and in so 
doing rapidij becomes covered by a fresh ciu^t 

Sometime quite large' bidlse are formed before tlsc 
lesion is broken, particvdarl} upon surfaces where the homj 
lajer is thick, such as the palmar siufaces of the hands and 
fingers » 

Impetigo contagiosa is more common m children than m 
adults , it IS caused b} contagion, or it may complicate other 
conditions, such as papular urticana, eczema, and particulxil} 
the common parasitic infections, scabies and pedicnio'i' 

^Pitynasic Form (Pi/yruMi/orm Jmpdigo) — hen impetigo 



I 

PYOGENIC INTEOTIONS OP THE SKIN 1073 

has l)eeii cuied in-cgiilar scaly pntchts faintly pink in colour, 
are often left beiumi and remain for a variable period on the 
site of the onginnl lesions Tlio same scalj lesions may occur 
spontaneously m children and occasionally in adults, and are 
almost certainly caused by streptococci Often sucli patches 
are found in the immediate neighbourhood of the nose or mouth, 
and are ob\'iously caused by nasal discharges or infected saliva 
Fissures at the labial commissures and at the nasolabial junction 
are often seen in such cases 

Ulcerative Form {Etthjma) — ^Thw may begin as the ordinary 
typo of impetigo, but under the influence of decreased ^neral 
or local resistance tlie skin is more deeply attacked and super 
ficial epidermic infection becomes dermic ulceration 

The lesions are round comcal ulcers tvith a tender red margm 
They generally become covered by a thick cnist, often rupial 
in appearance, beneath which pus accumulates They are 
found usually on the lower limbs, but are auto moculable, and 
as a rule the fresh lesions, wherever formed, are also ulcerative 
Occasionally they give rise to lymphangitis 

Fissured Streptococcal Lesions —These occur m the course 
of ordinary impetigo, m the post auricular sulci the labial 
commissures, at the nasolabial junction, the webs of the toes, 
and m any other natural fold of the skin They occur in these 
positions also in relation to other conditions, such as chronic 
rhimtis, septic tonsils, canous teeth cczcmn of the scalp 
evtendmg to the neck and ears chronic eczema of the mtercligital 
spaces, and eczemntoid rmgworm of these spaces 

General Treatment ol Streptococcal Infections —Impetigo 
contagiosa usually demands no special general treatment, 
but an open air hfe, sunlight, and good food undoubtedly 
assist greatly some of the more chronic types of infection, such 
as streptococcal fissures and ecthyma Ultra violet hght 
therapy applied to the general surface and locaUy has also 
proved of some value Heliotherapy is the ideal treatment 
for chronic cases 

liOcal ISleasures — Impetigo ConU^iosa — -The esstsiAial paat 
of treatment is to keep the lesions clean Various lotions are 
used for the purpose of removing the crusts, which should bo 
soaked off gently and not forcibly removed Hydrogen peroxide 
3 6 vols , Alibour water (vide p 1116), or ^ per cent lysol are 
generally satisfactory Th© lesions are tieated twice a day, 
bemg covered ui the intcrvemng period with a weak mercurial 
ointment or paste, with sulphauilamide powder, J to 1 per cent 
solution of Sliver nitrate, or per cent solution of gentian 
violet m calammo lotion 
68 
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Streptococcal Fissures —A I or 2 per cent solution of silver 
nitrate in spirit of nitrous ether is a proven remedy The 
fissures are painted once a day 

EcGiyma — ^The treatment is the same as for impetit'o, 
but it may be desirable to use hot diluted Abbour vater'or 
mercurj perchlonde m I per cent aaline as a Ibmentation 
for about an hour twice daily, the lesions being covered m the 
intenenmg penod with sulphamlamide powder Rest m bed 
IS necessary when the lower hmbs are affected 

Femplixqus Ecomtonm — ^Potassium permanganate baths 
(1 in 10 000) followed bv sulphamlamide powder is usually 
a satisfactory treatment 


SEBORRHCEA AND ITS COMPLICATIONS 

The term seborrhosa means excessive sebaceous secretion- 
It exists m two forms — 

1 SeborrhcEa oleosa, m which the sebum is usuallv mixed 
with sweat and gives to the skm an oily, shm^ appearance 

2 Cystic seborrhoea, m which the sebum, mixed with 
epithelial detritus, fills up the upper third of the hair follicle 
m the form of a greasy plug, which can be expressed fixim the 
follicle as a filament 

Seborrhoea, however, is not m itself a disease but a mini 
festation of a common imdcrlying state of the skm nhich has 
been named ‘ kerosis ’ by Daner Daner defines this state as 
consisting of (1) a dirty grey discoloration of the slan , (2) a 
patulous condition of the folhcular orifices , (3) elevation of 
the folhcular collar , (4) sbght general thickenmg of the 
mtegument The condition is present chiefly close to the 
median Ime, and is found especi^y on the nose and cheeks 
forehead scalp, nape of the neck, prestemal and mteiscapular 
regions, and sometimes on the pubes and sacrum It is usually 
associated with more or less hyperbidrosis 

Seborrheea may become mamfest m infancy, either m the 
form of shght oOmess affectmg the face chiefly, or very rarely 
as comedo acne (grouped comedones of infancy) 

After a qmescent interval, during which sebaciou* actmtv 
diminishes, the secretion becomes abundant dunng P“hcrt3 
This may result m acne rulgans, and at a shghtly Hter penoa 
m pityria-us capitis and seborrhoeic dermatitis Later ng^ 
acne rosacea and rhmophyma may be met with lO the subjects 
of kerosis , , , 

Facial kero'us and seborrhoea may occur m marked ucgw 
m young subjects after encephahtis lethargica, m such cases 
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it IS geneially associated with Parlaiisoniaii iigidity and 
excessive salivation 


Acme 

The primary lesion of acne is the comedo Thi.. consists 
of a plug composed of sebum mixed with homy and epithelial 
detritus uhich fills the upper third of the follicular canal, 
the mouth of which is blocked by a black horny cap Some 
of the lesions, however, exist in the form of retention cysts, 
large or small They are found on the forehead, the nose, 
nasogenial furrows, the cheeks, dun neck, ears back, shoulders, 
and chest, rarely on the sacrum, buttocks, and extensor aspects 
of the thighs In addition to sebum and epitheUal debris, the 
seborrlioaic plug contains myriads of very small bacilh known 
as acne bacilli Comedones frequently become puistulai owing 
presumably to infection of retained sebaceous material 
Stapliylococciis albus is groavn from these pustules and 
according to Sabouraud, the acno bacillus may also develop 
pjogemo activity There are several clinical varieties of 
acne 

1 Seborrhoeic plugging of the follicles with few actual 
comedones but with marked kerosis, a condition wjiicli readers 
the face unsiglitly by reason of the greasiness and coarseness 
of the skin 

2 Comedo acno, ivith large numbers of comedones v 

3 Comedo acne, with pustules 

4 Cystic acno Tlierc are comedones and pustules, but 
particularly a largo number of cysts, some of considerable 
Size, occupying the cheeks, the neck, ^loulders, chest, and 
back Iheso patients aro often somewhat obese and physi 
eally soft 

6 Acne conglobata This type is somewhat similar to the 
above in that the lesions are cystic to begin with, becoming 
eventually soft abscesses wlucli break down and become covered 
wit/i rupia like crusts , by confluence and scamng, labynnths 
connected by fistulous tracts and fibrous bridges are formed 
The shoulders and tninlc are chiefly attacked This tjqie is 
met with cluefly in middle life 

0 Acne mdurata This name has been given to a variety 
of acne, the lesions of which consist of somewhat solid papular 
and nodular elevations winch appear to arise beneath the skin 
and which slowly approach the surface, become red or blue, and 
sometimes eventually soften and discharge a cheesy matenal 
Tlio lesions are often almost entirely confined to the chin 
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and ma} be unaccompanied by comedones This vanctv w 
found almost exelusiaelj m aromen It is usually at its worst 
immediately before and dunng the penod 

7 Oil acne Contact tnth various oils and grea«es may 
provoke acne, not only on the face but on parts not normally 
subject to the condition Smce the begmnmg of the war the 
number of these cases has mcreased enormously, particularly 
among the operators, male or female, of small capstan lathes 
They wear protective rubber aprons but it is not pov,n)Ie to 
protect the hands and lower part of the legs, which become the 
seats of innumerable tmv blackheads and acne pustules Acne, 
if already present on the face, is aggravated Oil acne di-vippeap: 
slowly after cessation of contact with oil 

8 Clilorme acne Halogens provoke in susceptible subject^ 
an acneiform eruption m the places normally subject to acne 
when taken by the mouth (bromides and iodides) , and it is 
supposed that they do this by reason of their excretion, m part 
through the sebaceous ghnds It seems that these glands miv 
also have an affimty for halogens, for an intense tlegree of acne 
occurs frequently in occupatiom, involving external contact 
with chlonne 

Treatment o! Acne — ^The common comedo acne of pubertv 
and adolescence has a tendency to disappear spontancoiish 
though the most severe degrees of it may persist It i» not 
usuaUy associated with any defect m general health and the 
only general treatment of any value consist* in -maintammg the 
highest possible degree of physical fitness Local treatment 
consists of frequent washmg with soap and water, expression of 
comedones with a comedo expreasor, and the apphcation of an 
exfohating lotion or p^ste containing sulphur As an alternative 
to exfoliatmg preparations, ultra violet light may he u.>cd 
Small repeat^ applications of superficial Xnv, v-hich has a 
selective depressant action on sebaceous cells, are more effective 
than any other agent, hut should only be applied in urgent 
cases and with extreme care 

For the other varieties of acne treatment is less •vitiifacto^ 
Pustules may be opened with a tenotomy knife and emptied 
the cysts may be emptied by curetting, their cavities being 
afterwards touched with pure carbolic acid, or “ilier nitrate 
For these severe acnes nUo, the apphcation of a strong exfohating 
paste for two or three nights in succession is useful TiiU' is 
repeated at mtervals of about a week 

The nodular acne of women is intractable There 
often than not some defect m general health , ^ 

are often constipated and easily tired , or their mode oi i 
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IS not healthy Vaso motor instabihtj is a factor la some of 
them At the same timo qwte a number of them appear to 
bo in good phjsicnl condition 

All kinds of hormone therapy, including gonadotropic and 
CEStrogeiuo preparations antenor pituitary extracts, androgen 
and progestm, ha^e been tned m this and other varieties of 
acne, but according to the majority of reports, with little 
success 

Staphylococcal toxoid or vaccoid have proved valuable 
occasionally 


Seborrhceio Eczema 

Unna assembled under the name of seborrhceic eczema a 
group of eruptions which tliough differing from one another 
in some respects had certain charactenstics m common there 
uero also transitional forms linking the different members of 
the group He used the term seborrliceic because the prmcipal 
member is found in seborrhceic subjects and on parts m winch 
sebaceous secretion is most abimdant Nevertheless the term 
IS not accepted universally, the Tronch school, particularly, 
rejecting tho role of seborrhoea m their genesis Darier, reject- 
ing sehorrhoja as on essential factor but recognisipg a dose 
rehtionship with eczema, named them eczematides Con- 
fusion has also arisen from a tendency to apply the term sebor 
rbceio eczema loosely to any eczema occurring in seborrhceic 
subjects and to eczema of whatever origin attacking the scalp 
or the large folds Using tho term in its original restricted 
sense, the members of the group seborrhceic eczema or 
eczematides are six in number 

They occur most often though not invariably on a seborrhceic 
or Icerotic background, and dandniff xs usually abundant 

SeborrJimc Eczma of the -Scnt/i —Dandruff or pitynasis 
capitis is probably umversal, tliougli more abundant in tome, 
usually seborrhojiG, subjects tlian m others The scales are 
not dried sebtceacts secreCfon as they nere hehsved to he at one 
time, but desquamated homy scal^ Dandruff gives rise to a 
certain amount of itclung, and it is sometimes associated u ith 
inflammation The scalp is generally dry, red, and scaly, but 
sometimes there is serous oozmg The same changes often take 
place in the eyebrows, and along the margins of tho cychds 
(seborrhceic blepharitis), while there is al&o a tendency for 
it to spread from the scalp to the cars and on to the neck , 
dry scaly areas are commonly found on tho face Boils, 
impetigo, and Bssuros occupying tho post auricular folds. 
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or the comers of the hps or the nares are common comnhca 
tions ^ 

The Ft^urate Type —The sites of election are the centre 
of the chest and Lack , it is the most common vanet% , and it 
consists of drj scal^ patches of petiloid outhne The initial 
lesion IS a dry red papule of about tlie size of a small pin's head, 
or a group of papules By the addition of fiesh papules tlie 
lesion spreads centnfligally, while tho«e m the centre disappear, 
leaving a fawn coloured scale, greasy to touch These petaloid 
lesions eventually become almost stationaiy and persist if 
imtreated for months or years 

Subacute Folltcular Type — ^This consists of an acute or 
subacute foUicular papular eruption occuirmg chiefly on the 
, chest and back The lesions arise m the course of a few days 
and do not m the early stage exhibit the figured patches of the 
dry type, although eventually some such patches maj be formed 
by confluence and mvolution of the papular lesions This 
variety occurs commonly m subjects with hyperhidrosis 
and m those who work m warm rooms or wear woollen 
or flannel garments nest to the skm The same factors 
preibspose also to the production of the figured type The 
eruption is imtable 

Ptlyrtastjorm Type — The lesions are dry, superficial, scaly 
patches which resemble somewhat the lesions of pityriasu 
rosea They have an acute onset and occur quite often on 
the limbs as well as on the chest, back, and abdomen This 
type may be accompamed by vesicular eczema of the palms 
and soles or of the flevures 

Psonasxfrmn Type — Seborrhceic dermatitis seldom resembles 
psonasis, but occasionally lesions practically mdistinguishahle 
from psoriasis are produced They occur chiefly along the 
extensor aspects and occasionally on the chest and back 
Thej consist of irregular patches with lamelJated scales, which 
sometimes though not always, spread centnfugallv and clear 
m the centre like the figured patdies 

Generalised Seborrhmc Dermatitis — In this rare condition 
the mdividual folhcular papules coalesce to form large 
desquamating areas covering a great portion of the skm 

jEtiology — ^The scales of dandrufi arc foxmd on staining 
to contam groups of spores of varying shapes — oval, round 
dumb bells, or gourds , this organism is a flask Uke fimgus, known 
as the Bottle bacilIiLs, spore of "Mallasez, or pityrosi>oron , its 
di'position m the scales is suuilar to that of microsporon furfur 
in pityriasis versicolor, and it is widely beheved to be the ca^ 
of the desquamation The pityrosporon has been cultivated 
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and its implantation on tlie ligbtly Bcanfiecl skn iias b£5en 
followed by the nppeamneo of lesions like those of tlie figurato 
eczematide Iho WTitcr and J M H Macleod obtained similar 
resiilts hy implantation of a raoiulia grown from the scales of 
dandrufT Unna thought that dandruff and seborrhceic eczema 
might be due to a combination of two orgamsras, the Bottle 
bacillus and what ho called the moroeoccus, now assumed to 
have been staphjlococcua albus On the whole it seems likely 
that the indolent petnloid \anety of members of the group 
may bo due to the grow tli on the skin of the pityrosporon 

It has been held by Baa nut that the more acute and wide 
spread tj*pc 3 represent an allergic reaction to infection by 
yeast hko orgamams growing for example in mtertngmous 
folds and provoking there the eczema reaction 

The tendency appears to be to look for mfection as the 
direct cause, and a variotj of other factors including seborrheea 
as predisposing causes In this latter respect the problem is 
tlio same as that presented by eczema in general 

Treatment — ^Tho dry ffgured tyi>e of scborrhcoic dermatitis 
18 easily cured by the appbcation of pastes and ointments 
containing sulphur For the more acute types sulphur is 
usually too irritating Pastes and creams containing solution 
of tar or ichthyol are generally found valuable The general 
management of the more acute coses is similar to that of 
eczema due to other causes 

SEBOBiincBio Rosacea 

This condition which consists essentially of congestive 
erythema over the forehead, nose, cheeks, and chin inth 
occasional extension to the neck and ears, is primarily dependent 
upon changes in the vessels of the skin These consist of a 
persistent dilatation of the capillanes and venules which often 
leads eventually to tho formation of telangiectases Some 
degree of constitutional vaso motor mstebihty is commonly 
pcf^nd jRosacea may occur ladepeadeniiy of seborrbw't, 
but when this is present the vascular alterations are frequently 
complicated by acneform pustules, and it is for these eecondaiy 
lesions that patients most often seek advice Digestive 
troubles are sometimes present and may accentuate the vascular 
changes in the skin , chronic gastritis with flatul^ce and 
tho sensation of fullness after meals are fairly common, and 
in such cases a meal, a hot dnnk or alcohol will provoke reflex 
flushing of the rosaceous areas Tlie fractional test meal has 
shown in a small proportion of cases an absent or low free 
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hjdrocUonc acid content Rosacea is not uncommon in 
subjects in •jvhom digestive trouble is entirely lacking Exposure 
to bard weather conditions may be the sole apparent cause 
Xo doubt alcohol is a factor in certam rosaceas but its 
fmportance has been exaggerated 

Symptoms — In the earl> stage rosacea consists of attacks 
of congestion By degrees this becomes permanent and dilated 
venules develop, particularly on the cheeks and no*:e In sebor 
rhceic subjects acneform postulation and hypertropliv of the 
sebaceous glands take place, and in extreme degrees may lead to 
severe disfigurement The no'« m particular may be enormously 
hvpertrophied (rhtnophyma) A small percentage of cases are 
eoniphcated by comeal ulceration , this is preceded by extension 
of the rosaceous congestion of the cheeks to the conjunctiva 
lining the lower eyelids Acne keratitis, as it is called, is 
sometimes found m purely vascular ro«aceas, that is, without 
seborrhcea or acne 

Treatment — This mnst be directed primarily to the under 
lying cause Septic teeth must be removed and stimulants 
prohibited Sleals should be simple in qualitr and «mall m 
quantity In those cases which depend upon chrome gastntis, 
dilute hydrochloric acid taken with, or immediately after, 
meals is often very valuable Pustular cases often respond 
satisfactorily to ointments and pastes contaming sulphur 
The dilated venules and capillaries may be destroyed by 
igmpuncture or electro coagulation Carbon dioxide snow 
evenly apphed for five seconds over the reddenetl areas wiU 
sometimes dimmish the persistent erythema Pihmophyina i3 
best treated by plastic operation 


ECZE31A 

The term eczema is apphed not to a smgle disease of constant 
Etiology but to a senes of inflammatory reactions which succeed 
one another m stages, and which are caused by widely 
difierent pattiogemc agents of estomal ot internal ongm 
Chmcally, eczema may be found associated with one or 
several of the following erythema, vcsiculation, weeping, 
crustmg, desquamation, lichemficahon Histologically 
changes are constant m type though not in degree In t^ 
on.^lprmiH thp.v are intercellular cedema with splitting apart 
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failure of the Sfalpighiaii cqBs to keratmise m the normal way 
BO that the superficial colls retain their nuclei parakeratosis 
These imperfectly kcratiniscd cells lack the resistant quality 
of the normal liornj layer and, becoming desiccated as the 
result of exposure to air, form tlie desquamated scale of eczema 
In the dermis tho changes are congestion cedema and more or 
less perivascular infiltration with small round cells Leucocytes 
are not found in tho infiltrate ui cases uncomplicated by 
Bccondary pyogenic infection 

Eczema is brought about bj various internal and external 
agents Tho older method of classification was purely 
descriptive, eg squamous eczema eczema rubra eczema 
niuosum This kind of classification is tending to become 
replaced by ono based on the cause though there still remain 
many cases in which this is cither unknown or only partially 
known 

It IS generally accepted that there is an external factor m 
very many cases of eczema in some this external exciting 
cause IS obvious, eg , vn. industrial eczema Sometimes it is 
no more than exposure to physical stimuh such as sunhght 
or cold winds It is important to discover wlienever possible 
the exciting cau^e iv^hether external or internal and the pre 
disposmg causes 

External Causes— rruumahe Eczema — This is the result 
of scratching and may be due simply to pruritus or to some 
other pruntic disease such as scabies or pediculosis 

Parasitic arid Altcrobic Eczemas — While eczema was 
onginall> defined as an essentially amicrobio disease, it la now 
umversally recognised that tho eczema reaction can be called 
forth by various bactena and fungi Thus epidermophytosis 
and other ringworm infections frequently excite an eczematous 
reaction on the feet and hands The pitjurosporon is re 
sponsible for a very important group of eczematous derma 
loses known collectively as scborrhceic eczema or seborrhoeic 
dermatitis 

Pyogenio infections of the skm generally of streptococcal 
and staphylococcal origin frequently give rise to eczema , 
the genesis of this ranety of eczema will bo later desenbed 
under infectious eczematoid dermatitis and impetiginous 
eczema 

Pyogemc organisms, particularly staphylococci may, on 
the other hand grow upon eczematous lesions and form 
secondary impetiginous crusts and pustules 

Chemical Irntants —These are so numerous that it would 
be useless to attempt to enumerate them Moreover, their 
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number is constantly increasing with the growth of mdastnal 
science They may be divided into the foUowmg classes 

1. Drugs Antiseptics such as lysol, formalm, mercuric 
iodide, iodoform, and others 

2 Substances derived from plants, such as pnmula obconica, 
“ poison ” ivy, chrysanthemums, daffodils, clematis, hops, teak] 
and many others 

3 Chemical suhstanees used m all kmds of occupations, 
such as bichromate of potassium and ammoni ntn mscd in 
engravers, tanners, furniture polishers, and others , aniline 
dj es, especially parapbenylene diamine, used m the process of 
dj eing fur , metolqumol and sodium hyposulphite by photo 
graphers soda by housewives , hme and cement by huildeis , 
sugar by sweetmakers , dough and flour by bakers , turpeutmc 
by pamters These are some of the common ones, but there 
ate many others 

Predisposing Causes ol Eczema — Certain constitahona] 
conditions predispose to eczema of occupational ongm Of 
these tho most imxxirtanfc is hyperhidrosis , ichtbyo'is is als) 
a predisposing cause Gout and eczema are rather rarelv 
associated m spite of the tune honoured behef to the contrary 
Diabetes is occa«ionally compheated by eczema, but the 
eruption nearly always begins on the gemtals and is caused 
by tho imtant action of sugar laden unne 

A very important group of cases ore due to an inherent 
constitutional defect m the mdividual now often termed atop} 
(Coca), which generally runs in famihes and of which the 
manifestations are eczema, asthma, hay fever, and urticana 
The disease is often termed Prnngo of Besnier, the eczema 
asthma complex, or atopic eczema (rtrfe p 1093) 

Symptoms oI Eczema. — In an acute outbreak of eczema 
or m an exacerbation of a chronic eczema there is always in 
addition to more or less severe pruritus, winch is a constant 
sjTnptom, some degree of malaise and occasional!} slight 
fever The eruption itself is almost alwa}^ polymorphic, 
some of the lesions exhibiting vesiculation, some crusting or 
Weeping, or, m the healing stage, desquamation Different 
stages of the reaction may be found in different parts of tlie 
same patch of eczema An important objective sAmptoro is 
cedema of the true skm This gives to the lesions a somewhat 
firm consistency The attack b^ns with a patch of crvthcm'i 
which quickly becomes sown with epidermal icsicles, 
approach the*surface, rupture, ond dischar^ clear sernni The 
serum dnes and forms crusts If these be removed, tmy 
superficial pits are observed, which continue to disclwrge 
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Tlio weopmff stigo usually hsts several days and 
Sowed M Slufmous stage The desquamation may be 
1 fnrfnraceous or abundant On tbe palms and 

tor;Vl:&oomf:Suat«^ Th» stage is knenm 
“ 'STn^rweeping -go ttm se^m — .^ec.d 
teSuh^odT abscesses adenitis 
lymphangitis, syw® ■ has a predilection 

for “e^oMd “rfacos "and ’“^»°eSt “ ’ae«° — ' 

Sw^roe-irtuleted^^^^^^ Xch^erit separate 

description .rrecular patclies of vanablo 

Eczema is usually disposed m ^ v^Lci plaques, often 
size, but Bometimes hands, and thighs, though 

found on the forearms, backs o j^as 

not infrequently o\«ther parte 0^0 

received the descriptive nam usually as a smgle large 

vesicular eczema The lesions ^ Other simdar vesicles 
vesicle situated on a neighbourhood In the 

qiucUy appear m to plaque la formed 

course of days a imnfluen , g„perficial confluent crust 
With rupture of tho ■vesicles a p ^ frequently 

forms The eruption comes out^i 

associated mth patches . occurring commonly m 

Nummular eczema is ohronio patch of eczema, 

connection mtli cither a ® _njo°ocal septic lesion of the 
eg , vanooso eczema, or ^ . g^us, or infected wound 

skin, eg , a whitlow, hoil, tech^g gens.tismg focus can be 
In many cases, ''tover. n P ^ tlrgt gome cases are of 
found m tho skm, and it is pt 

internal tome origin. j,,* _Tho eruption which was 

Dysidrons or lL,ns m tho form of epidermal 

first dosenhed hj Tilbury ^ lateral aspects of tho 

resides upon tho palms of the homy layer m 

fingers and toes UWing 
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these regions, the resides seldom rupture, and feel hhe lead sliot 
m the skin Occasionallj thej rupture, particularly on the 
fingers, but as a rule they ire ab'?orbed m the eour^ of three 
to four -weeks and give place to desquamation Generally this 
IS very abimdnnt, and regeneration of the homy epidermb 
takes place slor ly m the course of tliree or four weelvS Dunng 
the eruptive stage itching is a pronounced symptom Dysulro'Jis 
occurs almost exclusively m subjects -with hyperhidro'sis of the 
palms and soles , it is a recurrent disease and is compiratnelj 
common in the^ warmer months In some subjects, however, it 
recurs at more or less regular intervals irrespective of tempera 
ture Tilbury Fox believed that dysidrosis was caused by an 
acute dilatation of the sweat ducts, but histological stiuhcs 
have shown that the primary lesion is a typical ecrematous 
vesicle It 13 evident, however, that the disease is related to 
a disturbance of the sweat apparatus, the precise nature of 
which 13 at present undetermined True dysidrosis has to be 
differentiated from a number of eruptions of different ®tioIogy 
uith which it 13 objectively identical Thus there is a type 
of dysidrosiform fungus infection of the soles and pal^ 
caubed by the epiderraophy'ton mtcrdigitalc and also a tjiic 
associated witli seborrhcoic eczema Another type is cau*e(l by 
external imtants, a dysidrosiform form of eruption being quite 
commonly of occupational ongm , or a dysidrosiform ty’pe of 
eczema may be foimd a‘«sociated with other forms of eczema 
elsoubere The differential diagnosis, particularly of a first 
attack, IS often extremely difficult, and it is essential to e\cIado 
fungus infection by microscopical examination of the roofs of 
the vesicles, as well ns to exclude a seborrhcoic or occupatioiial 
cause < 

Keratotic Eczema of the Palms and Soles — ^TJus type occurs 
most commonly in elderly subjects It is accompanied often 
by deep fissure m the natural folds , 

Hypostatic and Varicose Eczema — Tins type, due to vascular 
stasis, IS often found over the malleoh, about the ankles, feet, 
and on. the legs, chiefly in hea-vy subjects with or without 
\ aricose vems An area of vesicular, squamous or heheniSica 
eczema may be found, which frequently becomes impetiginoia 
Similar areas of chrome eczema are found on the legs m claerh 
subjects m the absence of vancosities, and are to be attributed 
both to hypostasis and semle devitahsation of the skin In 
some cases the whole of the leg may he involved 

Impetiginous Eczema Children — In neglected cases o 
impetigo of the scalp, and tho ears in particular, chronic schema 
frequently supervenes The skm becomes sensitised to tne 
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infecting organisms or to the products of tissue disintegration, 
and a simple pjodermn becomes tiansforraetl into a pyogemc 
eczema In acuto coses the scalp, ears, and post aiincular folds 
pour with serum Tina is followed bj a crusted stage, and 
finally by a stage with constant desquamation Sometimes 
the liair is suddenly slicd, either partially or completely during 
an attack, and following this event recovery is usually rapid 
helapscs ninj take place at intervals throughout life 

ScboTrlicexc Eczema — This is described elsewhere {vide 
p 1077) 

InfecUoui Eczemalmd D&‘maltU$ —This name uas applied 
by Engman to eczema of more or less generalised distribution 
\ihich arises jn connection i\ith pyogenic infection of the skin 
Its pathogenesis is no doubt similar to that of impetiginous 
eczema m children The lesions are often of the papiilo 
icsicular and may occur m niimmuKr patches 

Eczma tawed by Exlernal Irntanis — Some of the chemical 
substances capable of causing eczema have been already 
mentioned The lesions do not differ from those of eczema due 
to other causes, and are found on the parts exposed to the 
irritant, usually the forearms wrists and liands particularly 
tlie interdigjtal spaces and lateral aspects of the fingers, and 
sometimes the face and neck The eruption may bo vesicular 
or squamous fissured, sccondard> impetigimsod m parts or 
hohenified, and disposed more or less uniformly m the areas 
affected, or in nummular or irregular patches Ihere is a 
tendency to spread beyond the regions pnraanly affected, 
c [/ , to the face and neck and tho flexures The extension 
IS thought to be due to some sensitising substance derived from' 
the mitial focus 

The substances commonly responsible for ocoiijiational 
eczema are irritating only to susceptible indiv irluals Subjects 
uitb byperliidrosis or iclithjosis especially the former are 
more bable to become sensitive than arc those uitb normal 
skins Susceptibility is gcneralij acquired after prolonged 
contact with the irritant substance , or expressed in another 
way, the skin after sustaining for years the impact of some 
damaging substance eventually breaks down tins often occurs 
after many years and at an age when tho natural resistance of 
the skin 13 diminishing Tar more rarel) sensitisntj isexlubited 
almost immediately (idiosyncrasy) In either case tho disease 
is cured cither rapidly or sometimes particularly in the former 
group with coiisiclerablo difBcnlfcy after cessation of contact 
uith the irritant substance Eaentuallj the skin maj appear 
to bo normal but re exposure mvatiably excites a recurrence 
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Moreover, the individual has often acqiured a tenclenci to 
develop eczema on exposure to chemical imtanis other than 
those which he lias previously handled 

Infantile Eczema — There are three well-defined tj’pea of 
infantile eczema (1) primary eczema of the face , (2)'cc2ema 
of the scalp of infective origin , (3) eczema derived from 
napkm erythema 

Primary Eczema of the Face (Afopic Eczevuj) ~Thi^ oceiin, 
at any period from the second month, onvrarda, and nsnaUj 
affects the forehead and chcehs, but spares the noae and chin 
Other parts of the body are also often affected The eczema 
may take the form of a vesicular and weepmg eruption m fit 
children, but i:> often dry and scaly m mamsmic infants The 
scalp IS usuallv spared at first, but is generaUy involved 
eventually by direct extension of the process The condition 
may clear up qmckly, but is more often intractable It may 
disappear at the end of the teethmg penod \Vhen it persists, 
it tends largely to leave the face and to appear predominantly 
m the flexures m the form of Uchenification In this phase of 
the condition, which is known usually os Prungo of Burner, the 
lesions are determmed. a1mc«t entirely' by scratching It mar 
persist with remissions and exacerbations to puberty or into 
adult life, and even after disappearance m infancy may recur 
m later years About 30 per cent of the coses develop asthma 
or chrome bronchitis, usually from three yearn of ago onwards 
about 20 per cent have ichthyosis When the disease occurs 
m older children or m adults, the constant friction and conse 
quent thickemng of the skin of the face produces a charactenstic 
rigid aspect Accentuation of the normal furroas about the 
mouth IS often striking in these older subjecte, and this, com 
bmed with an earthy complexion, which is equally characteristic 
IS a safe guide to the correct diagnosis These patients are often 
sensitive to one or more lUeigens, such as foodstuffs, animal 
emanations, and pollens, but although these may gne ri-e to 
such temporary symptoms ns sickness, urticaria, swelling of 
the mouth or hay fever, they are evidently' not responsible ior 
the constant itchmg and prungo In infancy absorption of ftt 
IS almost always imperfect 

Infantile Eczema of the Scalp — This type, which begins at 
about the same penod as the precedmg, appears usually to 
ongmate from pityriasis of the scalp The scales are sometuncs 
found on exammation to be infected with the pityrosporom 
In some cases it is possible that thB infection may bo transmitted 
from the parents The eczema may be vesicular, cruatecl, or 
squamous, and tends to extend to the po&t auricular grooves. 
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the neoli, and the face, and sometimes to other parts It is 
more amoiiobb to treatment than the preceding tyx>o 

htierlnginous Eczcvia — This nsnolly occurs primonly m 
the naplan area as a diffuse erythema affectmg tlie convex 
surfaces of tlio buttocks and thighs, and is due to the irntating 
action of tlio urine, ivhich is nearly always ammoniacal This 
change is caused by tlio action of a baciUus found in the fncces 
winch has the pro^ierty of converting urea into ammonia 
Although a simple 013 thema to begin mfch tho condition tends 
to spread into tho ingumocrural and intergluteal folds and to 
become cczeinatong Tho eczema maj become widespread 

TREATitENT OP ECZBSIA 

Tho subject is too largo to be dealt with here m any but the 
most summary fashion Tlie treatment of eczema is greatly 
facilitated if tho cause can bo accurately ascertamed and 
clinunated In certain cases rapid cures are often achieved by 
tho successful tioiatmont of a focus of origin such os % patch 
of hchemfication, a varicose ulcer, or any chrome septic lesion 
m tho skin , in others by the ^covery of an unrecognised 
external factor, such os a plant to vluch the individual is 
sensitive , or by cessation of work in eczema of occupational 
origin Enough has already been said regarding the causes 
of the vanous types of eczema to indicate the inanher m 
which a given case should be in\ catigatcd Of equal importance 
18 the alleviation of symptoms bv local and general measures 
Local Treatment — There are certam principles to be 
observed but tho treatment must be elastic varjang according 
to tho stage of the disease Its object which is to restore a 
damaged epidermis to its normal state, and particularly to 
assure that the horny layer is fully re-^tabhshed, is best 
attained by careful protective measures 

In the acute erythematous and vesicular stages, in order to 
facilitate evaporation and drainage of serum and to cool an 
inflamed surface, it is advisable to use simple watery lotions 
watery pastes, or oily limraents eontaimng no antiseptic 
Calamme lotion, lead lotion, or calamme hmment may be used 
for this purpose 

In impetiginous and crusted eczemas accumulated crusts 
must be removed , this is often best accomplished by starch 
and boric poultices, or it may be advisable to soak off 
unpotigmous crusts with a weak antiseptic, e g , solution of 
potassium permanganate 1 m 4 000, or silver nitrate 1 or 2 per 
cent in water, before applying any other remedy 
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In the natural course of events the weeping stage of ewema 
IS succeeded bj de»quamition (parakeratosis) At this sta-^e 
protective creams and pastes which formerly nould have been 
badly tolerated are indicated These replace in part the fat 
which IS lackmg in the parakeratotio cells 

IVhen, as a result of repeated scratching, hchenificd and 
indolent infiltrated patchra of eczema are produced, it is usually 
advisable to add one of the xeduemg agenfs such as rchthyol 
tar, or lenigallol m varying proportions to a piste or cream 
{iide p 1118) To such patches Xraj-s npphed m imctiom! 
doses are often of the greatest value 

Gmeral Mtasurea — ^In the acute stage of eczema there is 
no general measure more valuable than complete mental and 
physical rest The digestion and ercretory functions must 
receive careful attention 

There are no hard and fast rules regarding diet in eczema , 
overfed obese subjects benefit from a weight rediicmg regime , 
equally malnutrition nheo present in eczema sliould receive 
appropriate dietetic treatment .lUcohoI should bo forbidden 
In atopic eczema the diet should be free from allergens to v. Inch 
the patient is found to be sensitive 

Treafment by Internal Remedies —Tht eczematoas reaction 
results from numerous causes, and there is no single remedy 
capable of universal apphcation m its treatment Drugs are 
of value only in exceptional cases The intravenous uijecrtion 
of sodium thiosulphate 4 to 1 gm , m 10 per cent solution 
is u*ed extensively for dermatitis due to gold or the organic 
arsemcol preparations Though also Ueed m the treatment of 
widespread eczema, thus treatment is of doubtful value Hio 
daily intravenous injection of a 10 per cent solution of <5odiuiii 
or strontium bromide in physiological salme is of value m 
reducing oedema and weeping m cases of widespread eczema 
but not in locabsed cases Autohaimotherapy, the injection 
of 10 to 16 c c of the patlent’^ own blood into a muscle, about 
every five days meets with success m a number of wide^prc id 
but not locabsed eczemas Arsemc has been almost given uji 
but it IS helpful when given for short penods m certain ca«es 
notablj the nummular papule vesicular tjiTie 

ERYTHEMATO SQUAMOUS DERMATOSES 

A number of dermatoses consist essentially of dry 
ervtbematous spots and patches Among these are 
cases of ringworm infection, lupus erythematesus, the type 
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of streptococcal infoction. known os pityriasiform impetigo, 
some irritant and toxic cczomas, and seborrhooic eczema 
Under the heading of erjthematosqnaniona dermatoses are 
also included tlireo unrelated dermatoses of milaiown cause, 
namely Pityriasis rosea, Psoriasis, and the Parapsoriases Por 
a description of the last named the reader is rcfeired to works 
on dermatology 

PiTYTOLASis Rose I 

Tile eruption consists of two types of lesion — 

1 Pink squamous macules, irregular m shape and rarymg 
in size from a pin’s head to a lentil or larger 

2 Circumscribed oval macules, generally described as 
medallions The periphery of the lesion js often pink and 
slightly raised, wlido the centre la fawn coloured The scales 
ate often avtanged na & <iolio.Te.tte> jwat vnanle the pcsvphetai 
pink zone Moderate pruntua la usually present 

Usually the generalised eruption is preceded for several days 
bj a single medallion larger than those winch are to follow 
Tlus is called tho Aerald jiaicli The disease runs a self limited 
course and clears up within two months Shght enlargement 
of the lymphatic glands may be present, and it is extremely 
probable that tho condition is caused by an infective agent, 
Recurrences are very rare 

Trcatmtnt — ^Pityriasis rosea is better left untreated To 
allay irritation, when present, phcnolated calamme lotion 
may be used Ointments are badly tolerated 

Psoriasis 

This important disease is one of the commonest in derma 
tology and one of the most intractable It occurs in tlie form 
of red scaly spots, patches, and even sheets of tho greatest 
possible vanety of shapes and sizes Hhe terms guttate, 
nummular, discoid, gyrate, circiaate rupioid, and others are 
descriptive names apphed to the numerous varieties of the 
disease The characteristic lesion consists of a red patcli or 
spot covered with dry laraellated scales, which are heaped up 
on one another to a variable degree, and when gently scraped 
with a curette exhibit a silvery lustre Cotfiplete reraoial of 
the scaly portion of the lesion exposes a red glistening surface 
upon which soon appear fine bleeding points Psoriasis appears 
particularly upon prommoncea and on other parts which arc 
naturally subjected to trauma , thus the scalp i3 rarely spared, 
and the elbows and knees are almost invariably affected Tho 
6q 
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extensor surfaces of the limbs suffer more frequently than the 
flexor surfaces, but no part of the body is exempt The exposed 
surfaces are less often attacked than the covered parts The 
eruption may be extremely profuse or limited to a few spots 
The scalp may be affected alone, or the nails alone, or the 
palms and soles, or the elbows and knees There is a strong 
tendency to symmetry and uniformity of lesion 

Pionasis o/ tAe Scalp — ^Tlus is fcequentlj mistaken fot 
seborrhceic dermatitis On the scalp psonasw generally occurs 
m the form of uell circumscribed patches with marked heaping 
up of scales on the surface and u ith intervening normal areas 
of scalp while seborrhceic dermatitis is usually distnbuted over 
the whole scalp, and the scales ore less lamellated 

Interingenoiis P£ortasts — ^Tliis t\*pe affects particularlj the 
articular and other folds, and is usually disposed m large flit 
patches covered with crusts rather than scales, often fissured 
and sometimes weepmg This variety, uhich closely resembles 
eczema is rather frequent m elderly and obe«e subjects , the 
deep red colour and sharp outline of the plaques ore suificicnt 
to distinguish them from eczema 

Uniiersal Psoriasis — Psoriasis may bo diepwed in extensive 
red sheets constantly desquamating and covering almost the 
entire surface 

Psoriasis of the Nads — ^Tliis may exist alone The nails are 
pitted, longitudinally or transversely striated, and thickened to a 
varying degree They may be partially separated from their beds 
Psoriasis of ike Palms and This exists usually m 

company with psoriasis elsewhere cither in the form of well 
circumscnbed hyperkeratotic plaques or of a confluent area 
involving the whole or the greater part of the palmar surface 
It 13 not usually irritable 

Pustular Psoriasis — Tlus extremely mtractablo condition 
occurs almost mvariably on the palms and soles, and consists 
of red scaly areas of variable dimensions and shape studded 
with mtraepidermal yellow pustules of about the size of a 
small pin’s head The pustules dry' up in the course of a few 
days and are at first replaced by small yellowish brown spoti 
consistmg of dead epithelium anti leucocytes, which eventually 
separate to leave shallow pits bounded by’ a detached hoim 
collar Fresh pustules continue to appear both m the affected 
areas and m the neighbourmg healthy skiu 

Arlhropathic Psoriasis — Pfaona‘iis is commonly H'^^ocntcfl 
with rheumatism of all degrees, langing from slight stiffness m 
one or two joints to sciero rheumatoid arthritis , the 
js m such cases often extensive and invctente 
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Evolation and Prognosis.— Psoriasis begins usually as an 
acute attack affecting t)ie limbs and trun£ The lesions are 
usually, though not invariably, of the guttate tjpc m the firet 
attack Tliereaflcr, one attack succeeds another, mth intervals 
of comparative, though seldom complete, freedom WJulo 
exacerbations and remissions are the general rule, a certain 
number of patients have only a few lesions, often on the points 
of predilection, ^\hlch last for years Under treatment 
psonasis may Bomctiraes he made to clear np entuely With 
the disappearance of the spots, depigmented patclies are 
generally left, particularly after treatment nith chrj-sarobm , 
sometimes, however, pigmented patches remain for months 
No case can. be regarded as pennanentlj cured 

iEtioIogy. — Pfcomsis maj occur at anj ago m both sexes, 
m all races, and m all countries First attacks are most 
common at scliool age and adolescence, but are not verj im 
common in old age Thoogh the precise causes are quite 
imknown certain aitiological factors are established, of uhich 
the most important la heredity The exciting factors are 
variable or apiwirentlj non-ciostcnt in many cases Pregnancy 
IS an oxciting cause in some cases, while otbexb arc o:U> free 
from psoriasis during pregnancy and lactation Trauma is 
a well recognised cause, and tlie occiurence of psoriasis upon 
prommences is an expression of this factor Tlie first attack 
of an acute guttate psonasis is verj often preceded by 
tonsillitis On the other hand, psomsis may clear up during 
a severe febrile illness The seasons and chmite have an 
influence on its production , it is said to he imcommon in the 
tropica In the present state of knowledge perhaps tho most 
rational view is that there is an inherent fault in the skm of 
some mdividuals who have an innate predisposition, often 
obviously inherited, to react in the form of psoriasis to various 
stimuh, internal and external 

Treatment. — ^Tlus consists mainly m the apphcation of 
various remedies which have prov^ capable of curing tho 
condition toniporatiLy The fast stage of local treatment 
consists in the removal of the scales This is done by softening 
for several days ivith saluylated ohve oil or with a simple 
ointment contaimng saheyhe acid, and is further facihtated by 
the daily use of soap and warm water, using a nail brush A 
preparation contammg one or other of the reduemg a^nts is 
then used Solution of coal tar, crude tar, oil of cade, and 
clirjuarobm are those most frequently emplojed, of which the 
last IS tho most effective, though dirty and sometimts bxdly 
tolerated. Uitbranol, a more active but cleaner derivatuc of 
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chrjsarobm, is now often used \ rays are often used to clcir 
up obstinate patches but although a clean method and usually 
successful, this form of treatment is un*atJsfactorj on account 
of the nsk of damaging the skin Horoover, the use of X rnjs 
often rendera subsequent attacks more intractable The 
mercury vapour and carbon arc lamps ba^ e been used success 
fully m some cases as local treatment, espccialli in combination 
with crude coal tar 

Numerous mtcrnal remedus have been tried, of ■which the 
best known is arsemc, which in full doses appears to be of 
some real i alue in acute cases of the guttato tj*pe, and other 
varieties m uhich the acute stage has come to an end, but 
sometimes it is useless and even harmful ^Vrsemc is usuallv 
badly tolerated when psonaais is disposed m sheets or in 
irritable plaques, and m nmversal psoriasis Neosalvaisan 
and its denvatives ha\c been extcnsuely tried and hare 
proved successful in a few cases Sahem, salol, and sodium 
sahcylate have been given and have proved of value occasion 
ally Protein shock treatment m the form of intramuscular 
injections of stcnle milt. , 3 to 6 c o every fourth or fifth daj, 
have been used with success m some cases 

In the acute stage treatment m bed is advisable for tliree to 
four weeks, for acute psoriasis improves rapidlj mth complete 
rest Local treatment is begun by the softening and removal 
of scales m the manner already described Tlus is followed 
by apphcation tu ice daily of one or other of the preparations 
already mentioned such os chrysarobin ointment (see Thera 
peutic Section) If chr^'sarobm is usetl, a weak preparation 
2 to 3 per cent , is first employed The strength is mcrcascd 
by degrees up to 12 to 14 per cent In a Bucccssful case the 
lesions clear up within three to four weeks by this method, and 
a depigmented patch of skin surrounded by an inflammatory 
halo is left Treatment is continued four to five da\'a bej ond 
this point Chrj-sarobm stains light hair violet, and is tliercforo 
sometimea unsuitable for the scalp An ointment contauung 
tar or oil of cado maj bo used instead These preparations are 
weaker than chrysarobui,but can bo contmued for a ranch longer 
period One or other of the internal remedies nlrcadi men 
tioned raaj bo n«ed, but correeth applied local treatment wOl 
often alone effect the desired result 

ALLERGY AND DISEASES OF THE SKIN 

The term “allergy** (altered reaction) wm corned by 
Von Pirquet to denote the alteration in degree of scnsitiviti 
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of tlio skin to KooK’s old tuborcutm winch ho observed durinc 
tUo vnnoua phases of tuberonlosw It was licightened fliirjn<» 
somo plmscs and dimnnshed or ftbaont in others «nich ns atf 
Vftncod pnlmoimry tuberculosis From that tirao the tomi has 
boon employed to cover an over increasing field mchiding some 
conditions whicli appear to bo olasely related to anaph}lavis 
At tho present time iho term is gener/vllv liold to unp\} 
reactivity to an agent of any kind whioli at soino previous tune 
provoked no reaction at all or a slighter ono 

Coca clOvSsifiQs tho ninmfcstations of allcrgj ns follows — 

I Sonim Bjchncss 2 Atopy 3 Drug allergy 4 
Bacterial aUorgv f» Dermatitis — sensitivity to 
oxtonml irritants 

Coca coined tlio term ‘ ntopj to denote a special liabthtv to 
develop sonsitivities of various kinds that often runs in ftiinihcs 
and under atopio diseases bo includes atopio ccrenia astluim 
haj fever, and urticaria Amonglhomanifestaljonsoftheatopio 
stato there is a strong tendency to develop eonsitiviti to \ anous 
food stuffs, animal emanations pollens and oven liouso dust 
Tlio proscnco of such hypersensitivity can bo demonstmtod 
by tho passive transfer test (Prausnitz Kustnor reaction) A 
drop of tho serum of a sonsitivo subject is injootoil intrndormnlly 
into a normal subjeot Within about lialf an hour tho site of 
injection w ill c\hibit sonsitivitj to nn extract of tho siilMtanco 
to which tho patient is eensitivo when oppited ns n skm tost, 
by scratch test or intradcnnal injection, or to a food if taken 
bj moutli This reaction becomes more pronounced after 
twenty four hours and the sonsitised patch of skm remains 
Bonsitivo for sov eral wool s 

Sonaitmty to foods is manifested either by alimentary 
intolerance, sickness or diaixlicea, by swelling of tho bps or 
face, or by gonoralised erythema or urticaria It has been too 
readilv assumed that infantile oczoraa is tho result of hyper 
sensitivity to food ^.lua condition appears and persists in 
infants on a puro milk diet in whom sensitivity to nulk is 
aliscnt Most of them give » positive reaction to ogg oven 
wlion no egg has been given at nnj time, and tho strict 
avoidance of egg does not wsualli terminate tho eczema Tho 
exact mechanism of tins type of atopy lias not 3 et been clearly 
demonstrated 

Ubticauia 

Symptoms — ^Thls common condition is characterised bj tho 
development of transient wheals The first objeotivo symptom 



194 


COMMON DISEASES OF THE SKIN 


ca patch of erythema, which is quickly followed in a tj’pical 
non by formation of a central wheal surrounded by a peri- 
leral erythematous zone. The lesions may bo round, oval, or 
' polycyclic outline ; they ate of all sizes, and may occur on 
ly part of the body. They are invariably accompanied by 
vere itching, which is greatest in the erythematous or even 
e pre-eiydihematous stage of the lesion. The swelling slowly 
ibsides, to disappear as a rule within a few hours. An acute 
tack may be accompanied by transient slight fever. * 

Varieties. — ^Modifications in tho objective features of urticaria 
ive given rise to special names. In giant urticaria or angio- 
jurotic cedema the lesions are -large cedematous swellings 
ivolving the subcutaneous tissue, and often the mucous 
embranes, particularly of the mouth, and occasionally of 
le pliarjiix and larynx. The condition may or may not 
> accompanied by tho common type of wheal. 

Bullous luticaria, in which some of the lesions consist of large 
ilte, is rare. Extravasation of blood into’the lesions has given 
so to the name hasmorrbagio urticaria ; this also is uncommon. 

Urticaria Due to Btai. — This not very common variety has 
sen studied by K. T. Grant and Bruce Pearson. It appears 
nly as the result of heat or emotion. Strenuous exerciso, 
ot batbs, or emotional excitement are followed by a generaUsed 
rop of small urticarial spots which persist for a few hours 
(id do not ro-appear until the patient is again subjected to 
10 same conditions. A severe attack is followed by a short 
rfractorj' period during which exercise may bo taken with 
npunit}*. 3Iost of the subjects have been young women. 

Urticaria Diip to CoU(. — After exposure to cold air or 
3ld water the part of the skin so exposed becomes tho site of 
n urticarial eruption or patchy erythema similar to that 
luied by heat. Occasionally tho two conditions are found in 
IB same subject. 

Coarse and Prognosis. — ^The majority of urticarias arc due 
5 tho ingestion of some food stuff to which the individual is 
jnsitive or to partially decomposed food. These cases seldom 
ersLst for more tlian a few weeks. There are, however, a 
reat number of clironio urticarias in which it appears to be 
npossible to incriminate any fowl stuff ns the cause, and these 
lay persist fox many months or even years uith occasional 
•missions. .Angioneurotic cedema or giant urticaria is a 
articularly persktent type. 

AStiology and Pathogenesis. — The urticaria! reaction may 
B called forth by numerous causes of external or internal 
rigin. The sting of a nettle, and the bites of mosquitoes. 
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fleas higs, and other insects arouse urticanal reactions of 
%nr\ing intensity according to individual susceptibihty Of 
internal causes the most important is the ingestion of a protein 
to Tfliich the individual is> susceptible Fish egg pork decom 
posing food of any kind and stnn ben les are tlie most frequent 
examples Hydatids and mtestmal i\orm3 are occasional 
causes 

Urticana may also be caused by toxic products developed 
m the body Tiius it maj occur m pregnancy and in the course 
of disease 

The researches of Lams and Grant have thrown light on 
the mode or production of urticaria It has been shown that 
a lesion identical with an urticanal uheal may be produced 
by pnokmg into the skm a drop of a solution of histamine 
of 1 m 20 000 dilution The reaction so produced is threefold 
m nature first capillary dilatation due to the direct action 
of lustarame on the capillary wall then an areolar flush due 
to reflex dilatation of arterioles round the puncture then 
increased permeabibfcy of the capillary wall leading to cedema 
t e wheal formation 

The mechanism of urticaria caused by sensitivity to food 
has been shown to bo related to annphylatis by the study of 
the passive transfer reaction It is assumed that m the 
afieotod tissues there are fixed antibodies and that the inter 
action of such antibodies uith the food stuff gives rise to an 
explosive reaction perhaps with a liberation of lustaminc In 
urticaria due to heat the mechanism has been shoivn also to 
be due to the liberation of lustanune Tins type can be 
inhibited in an area such as an upper hmb I y I locking the 
cutaneous nerves It can also bo brought on by the admmis 
tration of Doryl (acetylchohne) K T Grant and Bruce 
Pearson have shown that first the para sympathetic nerves 
are stimulated by heat with the hberation of acetylchohne and 
secondarily histamine presumably m these subjects in excess 
Exercise may produce a lustammo effect of such seventy as 
to give rise to marked pahne a rapid pulse and a fall in 
blood pressure Urticaria due to cold can be passively trans 
ferred to a normal subject by the intradermal injection of the 
serum of a cold sensitive subject The site of the skin so treated 
if immediately exposed to cold e g from a cold water tap and 
afterwards warmed develops a wheal It is supposed tiiat a 
dermolysin exists in tlie blood of such subjects winch when 
the skin is exposed to cold becomes fixed to the cutaneous 
cells lysmg them on re wanning Tlus tyjie of urticaria is 
sometimes found m subjects with paroxysmal h'cmoglobmuria 
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Treatment of Urticana. — Success in tho trc/ihncnt of 
urticnna (lej*cnds dueflj upon elimination or ft\ojflanco of the 
cause 'Ulien tho cause is definilcU known to 1*0 a food sucli 
as shell fish eng or stmwborncs the prognosis is gcncrall\ 
good, although an attack ini> be | rolon^ for a few weeks 

Of treatment bv drugs calcium lactate mouth or calcium 
chlontlo injected mtramuscularlv have l>ecn used cxtcioaneU 
but with di appomFing results Subcutaneous injections of 
5 to 10 minims of adrenalia Uadroclilonde ha\c Ken usc<l 
successfullj for tho unmcdintc relief of symptoms and arc 
aalnablo in angio neurotic oedema but the effect is transient 

Chrome Vriicarxa —A small number of these cases have 
cleared up after the eradication of septic foci of annoas kinils 
but in the majority of cases the came ls quite obscure Hiore 
H sometimes on ntopic family histora but this ts am often 
lacking The patients have often been sensitiac to inject 
biles and ma} bo said to have a constitutional tcnilenca to 
urticaria Perhaps some occidental cause proaokes tic 
urttcamJ reaction m the first place and this ma\ jicrs st in 
tho complete absence of a demonstrable cause jSmous 
reactions «ecm to plap a part in this typo quite frcqucnllv 
and mam of tho patients arc tcmpcramcnUlIv unstable 
JIicsc coses aaia cnormouslv m duration In a ecriam pro 
portion tho intramuscular injection cverj 3rfl or 4th da> of 
10 cc of the patients own blood has been followed b} nlicf 
but m cases of long durotion this remed} usualK faiLa tor 
these conq leto phaaical and mental rest has proved about tlic 
most cffectuc reraedv 

Treafme it of urticana b\ local measucca is of Bccondon 
importance Lead or calamine lotion with tho addition of 
phenol 10 gr or hquor picis carbonia 1 drachm to tho ounce 
of lotion servo to dimmish pmnlus 

pArtXAR Urttcaioa 

Tins common condition occurs cluefly in infants and \oung 
diddtcn Tlio lesions consist of firm papules feurroumlcil I \ a 
lialo of crjthema Often the central pajiulo is sumiountcil or 
cicn replaced la n vesicle or bulla JTie cnipfion maj occur 
on am part and ma> K inild or of evlrcmo seMnti It t* 
alwam mnrkwIK iruntic An attack nomialh lasts al>o it 
tlirce weeks I nt mav be j rolongcd for months Tlic condition 
tictialli <liC3 out at the age of four or fiiTJ vears I ut mat last 
until puKrtv or later In peisistenl coses the lesions l>ecoroe 
aggregated on parts naturaUa Bubjeclwl to trauma anJ 
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particiUarly along tlio extensor aspects of the limbs and on 
the buttocks There is in such cases a close resemblance to 
Hebra’s pningo, vriuch disease is believed by some to be a 
severe form of papular urticaria 

ffitiology. — ^In the majority of cases of papular urticaria 
no cause can bo discovered* though rarely it maj be recognised 
as a definite article of diet Attacks occasionally occur during 
the eruption of a tooth Intestinal worms are held to be 
responsible for some cases R Hallatn observed that the 
eruption invariably cleared up on admission to hospital and 
that a relapse often followed the return of the patients to their 
homes His careful mvestigations suggest that the cause may 
often be connected with sleeping conditions at home 

Treatment — ^Thia consists m the avoidance of the cause 
when known, though usually partial alleviation of sjTnptoras 
IS all that can be achieied Moderate restriction of carbo 
hydrates, particularly in the form of sweets, together with mild 
laxative treatment la often prescribed but in general an attack 
cannot be shortened by these means A change of locality 
^ Ul often brmg about a cure m chronic oases and particularly 
a period of treatment in a hospital word For local treatment 
an anti pruntic ointment contaimng phenol may be used 
Cotton or silk garmenU should be worn next the skin 
Seoondanlj infected lesions should be treated by local antiseptic 
remedies 
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The group of diseases caused by fungi is one of the most 
important in dermatology Although many types of fungi 
occur in nature, only a few are parasitic on man, and these 
belong to a class Mluch from their extremely simple mode of 
existence are known as the fungi imperfecti These consist of 
<fr oViZ} splits wJiZffb Any with TeprzdDz-iJiXD, 

and protoplasmic filaments known ae hyphse , a mass of 
hyph® 13 termed mycelium 

There are three important groups of pathogemc fungi — 

1 Tiie ringworm fungi 

2 A group of fiingi resembhng j easts of which the thrush 
fungus, oospora albicans moniba Pinoyi, and the pityrosporon 
are examples 

3 Nocardi® or streptothnees, of which actmomyces {vtde 
p 80) 13 the most important member 
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The Ec^avroRM I>'ircno\s 

The ringworm fungi grow on the skin and produce five 
types of reaction — 

1 Some attack chiefly the homy lay cr, with the production 
of scaly lesions , also they attack the hair, which is a speciuhsed 
portion of this layer 

2 The epidermis may be attacked with the production of 
vesicular lesions 

3 Some of the rmgworm fungi evcitc a pustular reaction m 
the skin, particularly those which aro pathogemo on ninmals, 
e g , cats, dogs, horses and cattle 

4 The deeper portion of the skin mav be attacked with 
the protluction of granulomatous lesions 

5 Eczematous lesions may be produced 

Rmgworm Infections o! the Glabrous Skin — ^These may 
produce the following varieties of lesion — 

1 Scaly Macular Type — A pmk scaly macule is the 
initial lesion which spreads peripherally by a slightly raised 
and shghtly erythematous edge and involutes m the centre, 
which remains scaly 

2 Papular Type — The lesion begins and spreads m the 
same manner os the macular form, but there is more inflltration 
Owing to the centrifugal spread, which is not quite regular, 
figures with polycyebe outlines are sometimes produowl 
Eomctiines one figure is seen within another 

3 Ve^tcular Type — The lesions begin sometimes with 
papules, sometimes with vesicles They spread peripherally 
from the central focus, involute centrally to some estent 
and leave behind furfiuraceous scales and sometimes crusts 
of dned serum The vesicles rest upon a reddened, often 
infiltrated base 

4 Pustular Type — ^Tho lesions begin as dull red papules 
which soon become pustules They spread penphcrally to 
form a sohd elevated disc or plaque, round oval, or irregular 
m outline, and tend to clear up partially m the centre 

6 Oranulomalons Type ' — ^The infection is usually denied 
from cattle the beard in man is most commonlv attacked and 
occasionally the scalp in children Tho lesions are circum 
senbed indolent tumour like nodules or plaques ini olnng both 
the subentaneoos ti^ue and the skin 

6 Eczematous Type — Eczematoid ringworm, induslinguish- 
able from eczema occurs on tho dorsum of the liands and 
feet about the ankles, avriats elbows, and in other places 
Such Oases may be due to one or other of the Inchopbada 
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but eczematoid lesions are mote commonly produced by a 
particular organism, namely, the Epid^nnopkflon xnguvnalc 

Epidermophytosis — Tlie causative orgamsm, the Bptdertno 
pliylon inguinale, is of tropical ongui Ifc is believed to hare 
been introduced into England by schoolboys sent to English 
public schools from the East It become thoroughly 
established in the pubhc schools, and is also to bo found in 
swimming batbs, lurkisb baths, clubs, liotels and similar 
institutions Tho disease appears to be increasing in England 
The fungus grows best m the presenwi of warmth and moisture 
and it finds these conditions especially m the inguinocrural 
regions the axUlm and the mtordigital folds of the feet There 
are five clinical forms of epidermophytosis 

(а) The Macular Form (Dhobie Ilch) attacks chiefly the 
upper inner thigh , both thighs are usually affected, the left 
more often than the right owmg to the contiguity of the 
scrotum The lesion spreads from the initial focus in all 
directions, but stops short as a rule below, at about the level 
of the scrotum, though in exceptional cases it may descend 
down the thigh as far os the knee It may invade the 
permeum and the intergluteal fold, but almost always spares 
the ingumocrural fold The scrotum may be attacked with the 
production of superficial redness, or raw, moist patches , the 
pubes, axtllic, umbilicus, and submammary fol^ are often 
affected, but never the hair Scattered patches round and 
sometimes iinged, are occasionally found on the surface 
generally 

The lesions are imtable red scaly and sharply outhned 
There is less tendenc) to centra! clcanng than in other forms of 
ringworm infection 

(б) Vesicular or Dysidrosiform — This variety maj’’ be 
chmcally identical with the condition known as dysidrosis or 
oheiropompholyx , the jialms, soles, and lateral aspects of 
the fingers and toes are mainly affected 

(c) Macerated Form — The spaces between fingers and toes 
are attacked, especiaUy the latter The fourth interdigital 
cleft 13 always affected owing to its greater depth The 
epidermis is thickened, sodden, and tough, and can be detached 
only with difficulty from an nnderiying raw surface The 
periphery of the lesion presents vesicles, or the epidermis may 
be undennmed with a ragged free edge directed towards the 
centre 

(d) Fissured Form — ^This form a often associated with the 
precedmg The natural skin folds runnmg transversely across 
the under surface of the base of tho toes are frequent sites 
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(e) Ht/perLeralolic Form — The soles of the feet ore affected 
less often the palms, the homj layer being thickened and 
scaly , there is no clear demarcation of the affected portion 
from the healthy skm • 

Ringworm of the Nads — Whatever typo of nnguorm 
infection is the cause, the nail lesions are alwsj’s similar 
The usual changes are thickemng with friabiUtj, vertical 
stnation, and separation of the nail from the nail bed 

Erythrasma — This condition, though not related to the 
epidermophyton infections, is also found m the mgmnocniral 
region and the avUlai It consists of well-defined, clcarlj 
circumscribed, reddish-yellow patches with furfuraceous scalca 
which do not itch The cause is the 2Itcrospcfron minultssitnvm 

Pityriasis Versicolor. — ^Although usually included m nng 
worm infections, this disease falls more naturally into Imc 
with the group of epidermal fungus infections caused by 
organisms resembling yeast, such as thrush, momhi^ and 
pityrosporon infections The causal orgamsm, JTterofporon 
furfur, has a predilection for covered parts It affects chieflj 
the chest, abdomen, back, and shoulders, and is most commonly 
found m subjects with an active sweat and sebaceous secretion 
The disease consists of irregular macular light brown areas, 
which at ffrst sight do not always look seal}, but on gently 
scraping the}' are easily’secn to be so The furfuraceous scales 
can be easily detached, and on microscopic e\amination in 
liquor potassaj the fungi are readily seen ns grape bke clustera 
of spores disposed about short strips of mycebum 

Ringworm of the Scalp — ^The scalp is very rarely infected 
with ringworm m adult hfc, but it is common at all ages up 
to puberty The commonest cause is a small sporod fungus 
of human origin, Microsporon Audoutm Occosionally the 
infection is derived from animals, m which case the fimgus 
may be a small spored species, or more occasional!} large 
spored 

Mtcrosporon Audoutnt Infection of tiit Scalp — ^Tho bom} 
layer of the epidermis of the setUp is first attacked with the 
production of a round or irregular scaly patch The infection 
then spreads downwards into the follicle encircling the hair 
Just above the hair bulb the cuticle becomes fra}ed, and allows 
the mycebum to penetrate the hair Tlie mycelium then 
works upward beneath the cuticle, and for a short distance 
downward, but never reaching the bulb From the subcuticular 
la}'er of mycebum, spores are produced which jienetrato the 
Iiair and coalesce to form a mosaic of spores This exten^ 
upwards beyond the mtrafoUicnlar portion of tho hmr The 
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hair IS rendered brittle, and usual!) breaks a foil millimetres 
or more above the surface of tlw scalp As the bulb is not 
infected the hair contmues to grow and to break oS 

Clinically hnea capitis, as this condition is known can be 
recognised by the preseneo of scaly patches with broken lustre 
less haws the normal directions of whicdi are not followed 
In addition there is often accompanying erection of the follicles 
In some cases there is a moderate degree of inflammatory 
change m the form of superCcial folhcular pustulation This 
is common in infections of animal origin A special variety 
of pustular rmgworm of the scalp, known as Aenon Cdsi 
invades the hair follicles more deeply It gives rise to one 
or more raised disc hke granulomatous plaques from which 
the hairs loosened by suppuration are eventually shed 
spontaneously Anotlier special variety in which the infected 
hairs break off flush with the scalp appearing in the form of 
tiny black dots, is known as black dot ringworm 

Microsporon infection of the scalp may bo detected by 
Wood 8 light illumination If the liglit from a merourv vapour 
lamp IS passed through me) el onde glass the luminous rays 
are cut off If the scalp is viewed in a dark room under the 
rays that pass hairs infected with microsporon fluoresce a 
bright green colour In this way a smgle infected hair can be 
detected it is thus a valuable test of euro as well as a simple 
method of diagnosis Black dot ringworm does not fluoresce 

Rmgworm of the Beard (Ttnea Sycosis) may occiu* in two 
forms a superficial variety which may bo macular papulo 
vesicular or pustular, or a suppuratmg granulomatous type 
resembling kenon of tbo scalp The lesions of the latter type 
are discrete boggy swellmgs the follicles may be converted 
into wells of pus or suppuration may bo hardly apparent 
though it IS always passible to etpress droplets of pus from 
tho follicles The hairs are easily extracted with forceps and 
m the course of weeks or a few months are spontaneously 
shed 

Triehophytides — The suppurative varieties of ringworm 
mfection are occasionally compbeated by eruptions of 
generalised distnbution These appear some weeks after the 
onset of the infection and usually when the imtial lesions are 
beginning to involute The commonest variety is that known 
as Lichen Trichophyticus usuall) complicating Kenon Celsi 
m children this consists of small acummato folhcular papules, 
often capped by a filiform homy spine, occurring chiefl) m 
groups on the trunk and limbs , the eruption bears a close 
resemblance to Lichen Sctofulosorum Erythema multiforme 
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or urticam. complicating d^p ringworm infection or epidermo 
phytosis are less common forms of tnchoplijlide 

The tnchophytides aro due both to the absorption of 
trichophj tio toxin from the imtial focus, to u hich the individual 
becomes sensitised, and to the dissemination m the blood 
stream of hving fringi 


TREATaiENT 

Eingworm Infections of the Glabrous (uon-hairy) Skio — liie 
-■macular, papular, \^icular, and pustular forms are easily cured 
by the apphcation of tincture of lotlme or WTntfield’s benzoic 
acid ointment (ttdc Therapeutic Section) 5Iild mercurial 
ointments are also efficacious Whitfield’s ointment is par 
tieularly suitable for the macular form of epidermophytosis 
The rather rare granulomatous forms are best treated by 
mercurj perchlonde fomentations of 1 4,000 strength 

In resistant eases a mixture contaimng 15 30 gr of 
potassium iodide, or 5 10 minims of 10 per cent tmcture of 
lodme, should be given by mouth three times da]l> 

The mterdigital varvoty of epidermophytosis of the feet 
often rei^aires prolonged and energetic treatment When the 
mterdigital spaces are hoed by tough, sodden epidermis it 
13 best to remove this to begm with by means of a 12 per cent 
solution of saheyhe acid m epint This should be apphed 
each mght imtO all or the greater part of the horn;) material 
has been removed A fungicide pamt, such as the carbol fuchsm 
paint advised by A Castellani, or chrysarobm pamt {vide 
Therapeutic Section) may then be apphed twice daily 

For the vesicular eruption of the feet and hands Whitfield’s 
omtment or a fungicide pamt may be apphed once or twice 
dailj after bathmg the feet in eusol for about ten minutes 
In cases of recent ongm m which homy accumulation m 
the spaces is not pronounced a less concentrated solution of 
salicyhc acid in spint, or one containing sahcjhc acid and 
benzoic acid (tide Therapeutic Section), maj be u»ed in tbo 
prehmmary stage of treatment 

Rmgworm of the Nails — Complete removal of the nafl 
and curettage of all infected homy tissue maj effect a cure 
This must be followed by treatment with a strong fungicide 
preparation, such as 4 per cent dirysarobin omtment, until 
a new healthy nail has grown "When recurrences occur in 
spite of the aboi e treatment the infection can onl) bo eradicated 
by operative removal of the nail matrix 

Ringworm ol the Beard. — -For superficial infections a 
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fmigiciclo ointment; is rapidly eBeetive The granulomatous 
kenon hkc lesions cleat up gnduailj wtiv mercurj perclilonde 
fomentations of 1 4 000 strength 

Ringworm of the Scalp — tlio exception of Kenon 
Celsi, m ■winch the hair la loosened by penpheral suppuration 
and spontaneously shed, and •which is easily cured by local 
fungicide applications or bj mercury perchlonde fomentations, 
it IS necessai^ first to epilate the hair before applying a 
fungicide remedy Epilation may be accomplished (a) by 
the artificial production of follicular postulation , (6) by X ray 
The first method of treatment may be earned out by shaving 
the scalp, carefully outlining the infected patches, and painting 
tlieso areas daily uith croton oil for twelve to fourteen days. 
By this means a condition rcsembhng kenon may be produced, 
and in such a case the treatment will be successfid, for the hair 
will m time be shed spontaneously More often, however, 
supeificial follicular pustulation residts, which wlule loosening 
the hairs somewhat, will necessitate their careful removal with 
forceps This proceeding is extremely di£6cult and tedious 
Epilation by X ray is the most satisfactorj method of 
treating ringworm of the scalp A single epilating dose is 
given, and the whole scalp treated The hair falls out m 
nineteen to twenty one days and it is not difficult to cure 
wlmt has now become rmgworui of a non hairy surface Un 
fortunately, there is a nsk of some degree of permanent alopecia, 
though when the treatment is earned out by an expert tlie 
danger is very small 


DERMATOSES CAUSED BY ANDIAL PARASITES 

Several insects and acan arc able to hve on the human skin 
and cause charactenstio eruptions The most important of 
these are the Pedicuh (P captiis, P puSts, and P vesfi- 
meniorum), and the Acarus Sarcoples scabict Aomtnts, responsible 
for scabies 

Pediculosis 

There are marked differences in the size and shape of these 
insects, by which they may be eosilj identified from one another 
The body louse is the largest, the pubio the smallest the 
latter is broader m proportion to its length than the other two 
Pcdicuh are provided with a pyriform head containing two jaws 
fay Avluch the skm is grasp^, and a sucking organ TJie 
females are more numerous iimn the males , they lay largo 
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numbers of eggs provided with a clufcmous envelope These 
are found attached by a pedicle to the hair m the scalp aud 
the pubic vaneties, and m the clothing and on lanugo hairs 
m the case of the body louse The eggs hatch out isithm a 
week, and they are mature m a fortmght ilultiphcation 
therefore, takes place at an enormous rate 

Pediculosis Capitis — The insect hves chiefly m the scalp of 
children, but is quite commonly found in women It appears 
less often m men, because the ova are not easily deposit^ on 
short hairs The lesions produced by the presence of P 
capUu-9 vary mtlun wide linuts accordmg to the susceptibihty 
of the mdividual Some persons are able to harbour enormous 
numbers of the insect without sjTnptoms, but in others the 
irritation set up by the bites produces eruptions of var^ung 
seventv, with more or less severe pyogemc i^ection Pjoder 
matitis may be m the form of impetigo or a pustular folhcuhtis, 
aud it may be acoompauied bj abscesses of the scalp In 
severe cases the hair may be matted together bv crusts of dried 
serum which overlie a scalp bathed in pus (Ph«* polomca) 
In such cases, as well os in milder ones, the pvodermatitis 
extends sometimes to the post auricular grooves, the neck, 
shoulders, and upper part of the bock Linear scratch marks, 
exconations, and pyodcnnatitis may be present in these regions 
also without lesions m the scalp, owing to the fact that the 
pedicnh are able to leave the scalp for feedmg purposes, though 
not for propagation Senous sequela? of Pediculosis capilts are 
often met with m the form of impetigmous dermatitis and 
chrome folhcuhtis of the scalp, blepharitis, and post auricular 
impetiginous eczema The glands m the neck may bo 
secom^nly enlarged 

Pediculosis Corpons — ^The body louse is larger tlian the 
head louse and hves on the non hairy parts of the skin, while 
the ova are deposited chiefly in the seams of the clothes, but 
are found also attached to lanugo hairs The tvpe and degree 
of the eruption vanes with the susceptibihty of the in(Ij\ idual 
Adults and aged persons are mainly attacked The lesions are 
found in places where the clothes are in close contact with 
the skin, such as the shoulders, scapular regions, the posterior 
axillary folds, the abdomen, and the anterior aspects of the 
thighs The forearms and hands, legs and /feet are rarel} 
attacked The bite of the insect causes an urticanal wheal 
of more or less intensity Lmear exconations caused by 
scratching are also present Pigmented patches arc found in 
prolonged cases, and m the most severe forms the skm ma^ 
become thickened fiom incessant Bcratchmg, and almost^ 
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umforraly pigmented Sometimes pigment may be fotind m 
the buccal mucous membrane A certain degree of debility 
acoompames Pediculosis corjtons m some cases, and is 
attributed to a toxin introduced by the mseot The 
pigmentation is belxeYed to bo of like origin PedicuZi corporis 
are responsible for the transmission of typhus 

Pediculosis Pobis — P, pvbis, or the crab louse, bves on tbe 
pubic region, but mYades the neighbouring portion of the 
tlughs and abdomen as well The axillary hairs, eyebrows, 
and eyelashes are occasionally invaded, particularly in aged 
subjects Infection is generally though not always acquired 
through sexual intercourse The insect is provided with claws 
by which it is able to grasp a hair It feeds by plunging its 
head mto the mouth of the follicle bearing the hair to which 
it IS attached The ov<a ate found attached to the hairs close 
to their bases The bites give rise to more or less severe itching, 
and often a follicular pustular eruption on the pubes, inner 
aspects of the thighs, and lower portion of the abdomen In 
addition, pigmented patches of a pecuhar slate blue colour 
are sometimes found on the abdomen or thighs These are 
pathognomonic of the disease 

Treatment — PedteuJosts CaptUs — A close haircut is natu 
rally the simplest way of cunog the condition It is necessary 
in cases complicated by severe pyogenic mfection , for female 
children and women, however, this drastic remedy is undesirable 
The treatment which has been adopted by most of the cleaning 
stations m London at a time during air raids u hen pediculosis 
capitis was cixtremcly prev-dent is as follow s — 

The hair is first moistened with tar oil and Ine vemim 
combed out ivith a Gins comb Tiie hair is then w ashed with 
soft soap and borax (borax, I oz soft soap J lb , hot Water, 
1 quart) After five minutes tbo hair is nnsed and wjulo wet, 
combed with a Sackers comb to removo mtg Iho hair is then 
dned Three or four treatments apyicar to bo effectivo 

Pedtcnlosts Corporis — Stenh^tion of all clothes and 
bed clothes is essential Stavesacre ointment is a satisfactory 
local apphcation, and should be used thoroughfy 

P&hcvlosis Pubis — The pubic iuur and as much of the 
thighs as are infected should bo shaved Tho same local 
apphcation as for P corpons is suitable The infection is 
easily removed 

S0AUIE3 

This common parasitic disease is caused by an acania, 
Sarcopies scohiei homints The female penetrates tho epidermis 
70 
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and borrows immediately beneath the homy layer, depositing 
ora in her progress The presence of the parasite gives nse to 
a vesicle of about the size of a pin’s head or larger, m which 
the acarus can sometimes be seen as a tmy white spot 
Runs onl> occur m certain sites of predilection These are 
about the wnsts, and particularly the ulnar ma^in, the inter 
digital folds, sides of the fingers, the ulnar margin of the hand, 
the axihaiy folds, the penis and scrotum, the anUes and sides 
of the feet In children burrows are aL*o found on the palms 
and soles The ova hatch out in 60 to 100 hours or longer , 
the larval parasite makes its own burrow, which is said to be 
marked bj a vesicle , succeeding stages, njunph and adult 
male, nymph and immature female, aUo burrow and probably 
wander as well but the mature female, having made her burrow 
(the run) does not move from it 

Matunty is reached in eight days or longer from the laying 
of the egg No stage is likely to survive more than a day or two 
without food The lesions of scabies are of three tj'pes (I) 
runs consisting of dirty grejish bnes, straight or sinuous, and 
usuallj less than I cm long, terminated by a vesicle containing 
the female parasde , (2) vesicles , (3) papular legions The 
two last are found on the hands, fingers and wnsts, the feet, 
the legs and forearms the sides of the chest, the abdomen the 
inner aspects of the tbigbs and the gemtals, and in the natal 
clefts They occur m greatest numbers in the immediate 
neighbourhood of the breeding groimds, becoming more sparse 
in the mtervemng areas A group of papules on the pomt of 
one or both elbows is almost always present m well developed 
cases The face and scalp ete always spared, and the neck vs 
hardly affected The back also is attacked to a minor degree, 
or not at all 

The distnbution of the lesions contrasts mth that of 
Pediculosis carports The eruption itches intensely, ^pecialJv 
m.bed, and causes much scratchmg Accessorj lesions in the 
form of Imear excoriations, pyodenma and traumatic eczema 
are common Scabies is the most frequent cause of eczema of 
the mpple in wximen Unfortunately both complications may 
be very troublesome, as expeneoee during the pre*«?nt war has 
shown In babies and young children scabetic lesions on the 
wnsts, hands, and fingers arc generally far more numerous than 
m adults, and a severe pyodcrmia of tlie hands is not uncommon 
This infection and the eczematisation winch may accompany it 
add considerably to difficulties m treatment In adults also, 
particularly thore with fair sensitive skms, infection and eczema 
may mask the underlying scabies 
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According to L Slellanby, scabies is probably tiansmitted 
almost entirely by skin contact He tned to infest volunteers 
through clothes and bedding With bedding he failed alto 
gether , and of thirty tvro 'who wore clothes immediatelj after 
they had been worn by scabetic patients, only two subsequently 
developed scabies , with longer intervals no infestation took 
place Three out of four volunteers who slept with scabetic 
patients became infested, the earliest lesions appearing from 
eight to twelve days later He found that no complamt of 
itching may bo made for six or seven u eeks 
' Treatment consists of the thorough application of one of 
se\ eral remedies (vwfep 1H7), of which benzj I benzoate appears 
to be accepted at present as probably the moat efficient A 
bath is taken, the patient covered inth soft soap and scrubbed , 
immediately after the bath, n mixture of benzyl benzoate, soft 
soap and spirit in equal parts is brushed on all over from the 
neck downuards This gives nse to stinging wluch, honever 
passes off m about half an hour Two or three sucli treatments 
are generally enough Wiien an omtment is used the treatment 
is a little more piolonged After the prehminarj hot bath and 
scrubhmg, the ointment is nibbed m tiiorougJily from the neck 
downnards and rcapphed twice daily for the following three 
or four da}s , a final bath is taken at the end of this period 
and a complete change of clothing mode At the end of treat 
ment clothes and bedclothes slioidd be changed or disinfected 
by heat 

All these treatments cause some irritation and dermatitis is 
a common sequel aftei treatment with sulphur ointments 
the filvin especially m fair skinned subjects and m children, 
may become red and scaly m some casps the patient assumes 
tliat ho IS not cured and adds to the trouble by further treat 
ment Dermatitis also occasionally foUons treatment with 
benzyl benzoate owing to allergic sensitivity , m such cases 
the dermatitis is severe though fortunately short h\ ed 

Eczema complicating scabies requires special treatment 
aft&r ih& parasitic ijifcciica .has l»M;n dealt with. White’s 
crude tar paste diluted with one or two parts of zme omtment 
IS useful in tliese cases {wds Therapeutic Section p 1110) 


SCLCRODERHU AND DERJIArOHYOSITIS 
Scleroderma — TJiere are two mam types 

1 Generali‘*ecl or progressive ^nmetrical scleroderma 

2 Circumscribed scler^erraa, or morphcea 
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Generalised Scleroderma. — The disease opens fhiquentl^’ with 
RejTiand’s phenomenon, and tliis may precede other changes 
by weeks or months. The next phase is commonly one of 
oedema ; tlie face, hands, and forearms are first attacked, 
(Edema is replace by sclerosis, sometimes so superficial that 
it can hardly be appreciated, sometimes dense enough to impede 
movements of the aniw, fingers, and legs ; inability to extend 
the fingers fully, a change spoken of as sclerodactyly, is par- 
ticularly common. In the fully developed disease tlie sites of 
election are the face, the neck, and the adjoining parts of the 
chest and back ; the fingers, hands and forearms, and the feet 
and legs. It may he almost universal. 

The face has a peculiar and quite characteristic mask. The 
lips are thin and drawn over the teeth, the noso is pinched, the 
forehead devoid of vTinkles. Small telangiectatic tufts are 
present on the cheeks. 

Skeletal myopathy is constant, and it is ind^endent of 
overl^'ing scleroderma ; It varies from sh'ght myasthenis, 
accompanied usually by some pain, to e.vtremo weakness and 
atrophy with dysphagia and nas^ speech ; in such cases 
respiration eventually becomes Impeded owing to involvement 
of the respiratory muscles. 

PalholoQy. — The connective bundles of the skin lose their 
fibrillar}’ structure, becoming condensed and homogeneons. 
In the muscles the change Is that of a degenerative myopathy; 
it occurs in patches and varies from loss of striation to complete 
disint^ration. 

• The thyroid gland is involved in the process, the changes 
varying from that of a colloid goitre ^rifli increa-se of stroma in 
an early case, to atrophy and fibrosis after many years. Other 
endocrine glands do not appear to undeigo any gross anatomical 
change. Calcium is sometimes deposited in the skin, and 
osteoporosis is found occasionally. C^atinuna is constant. 

j£liology. — ^TJie disease may occur at any age, but adults 
are more often attacked than cinidren ; two congenital cases 
have been recorded. The significance of ‘the changes found 
in the skin, blood vessels, muscles, and thyroid gland & 
miknown. . . 

Prognosh. — Severely myasthenic cases may be fatal within 
a year, death is generaU}' due to broncho-pneumonia ; the 
D^ajority persist for years without much change ; a sniau 
number recover spontaneously. 

There is no known rational treatment. _ 

Circnmscribed Scleroderma (BTorpheea).— This begins with a 
violaceous erythematous plaque ; it extends gradually, becom- 
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ing ivory Tvhite m the centre and indnntcd 3Iie plaque is 
bordered bj a Violnceous rono often spol en of as the lihc nng 
tins marks the zone of c\ton5ion of the process There may bo 
ono or several patclies of vanable dimcnsioas and shape The 
process comes to an end in the anirse of several months or 
jears and is replaced by atroph\ often pigmented 

Etiology — ^Little or nothing la known of the cause of 
circumscnbed scleroderma it has occurred occasionally in 
cases of Graves’ di5e<aso Whether it is related or not to 
generah'sed sclerodennn is unknown 

Trea(incn( — fhere is no satisfactory treatment defimti^ 
improvement is hovevet said to follov tlie appUcation of 
Thonum X ointment 


D ERM ATOif\ osms 

The opening cutaneous sy mptoma vary m degree Tl ere 
may be erjiihema and cedema of the face and eyelids more 
often the face neck and chwit and the extremities are inaolved 
and occasionally there is extreme oedema of universal distnbu 
tioti This phase may persist with fluctuations for months 
often accorapamed by intermittent fever With gradual 
subsidence of the oedema the skin becomes the scat of vanegated 
change consisting of telangiectases pigmentation depigmenta 
tion superficial roughness and very superficial s^erosis or 
atrophy 

At tins stage the sites of election ore the fice the scalp 
avith gradual loss of hair the neck and the adjoining parts of 
the chest back and shoulders tl o backs of the fingers and 
hands and the forearms and arms especially along their 
extensor aspects the legs and tlugbs may also be attacked 
and there may also be areas of the same change of the lower 
part of the abdomen and back In cvceptional cases the skm 
changes are hmited to the face and hands and they may be 
quite insignificant tfie case presenting then the picture of an 
almost pure myopathy 

Muscular hymptoms — ^Weakness accompamed usiually by 
dull pam may begin almost at once or it may not be noticed 
for several weeks or months It vanes from fatigue or inabihty 
to get up easily from a low chair to extreme prostration with 
dysphagia and nasal speech In time the muscles become 
wasted abnormally firm in consistency and retracted so the 
arms cannot be fully extended 

Prognosis — Severe cases aro sometimes fatal within a few 
months others pursue a smouldenng course for a ears and 
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some recorer completely De-ith is most often due to broncho 
pneuDQoma 

Pathology — In the skin superficial sclerosis is found In 
the muscles the change is the same as that found in progressive 
scleroderma Creatmuna la constant Evcoptibnally there are 
deposits of calcium in the skin, and osteoporosis has also been 
seen 

Mttology — ^The disease is more common than is usually- 
supposed It occurs at all ages, though young adults are the 
most frequent victims That dermatomyositis and progressive 
scleroderma represent, as Langmcad and otliers have pouited 
out, different aspects of a common morbid process is evident 
from the close similanty of the symptoms and pathology of the 
low conditions, as well as from the fact that every possible 
grade of transition between them has been seen 

Treatment — Complete rest is necessary imtil definite im 
provement has become manifest Tliere is no known curative 
remedy In cluonio cases physical effort should be restricted 
to that which can be accomplished without distress, generally 
,v©ry httle Impro%eraent may set in even after years of 
weakness 


THE ALOPECLVS 

The Alopecias may be divided mto two climcal groUps 

1 Diffuse alopecias affecting the u hole scalp 

2 Aloiiecn in circumscribed patches . 

Diffuse Alopecias — ^These are cither symptomatic, develop- 
mental, or congenital 

Symptomatic alopecia follows an acute infection such as 
erysipelas, typhoid fever, or influenza, ond occasionally un 
compheated parturition The hair begins to fall about six 
weeks after the lUn^, continues to fall for about the same 
period, and finally it regrows gradually but completely 

The alopecia that occurs sometimes in secondary syphilis 
has a special character , it » uneven, the scalp iSTiddled with 
clearings and irregular paths (alop^cie en clainSres) It also 
IS temporary 

Deielopmental Alopecia —Thu common baldness of tj}® 
male recimies no descnptioD It begins most often m middle 
life but often prematurely It is gradnaUy progressire, and 
no recOTery is possible Heredity is the chief factor , that 
endocrine faetore are also concerned •" 't '• evident from the 
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fact that it IS not seen m viomen Arastotle obsened that 
children and eunuchs never became bald, and Sabouraud said 
that this observation had been confirmed by a careful examina- 
tion of the scalps of 3S0 Turkish eunuchs 

In Tvomen, particularly those with fine hair and an oily 
scalp, a gradually progressive loss of hair affecting principally 
the vertex, is not unoommon It is accentuated at the meno 
pause but, unhke the masculine type it never becomes 
complete As m masculine baldness heredity is an important 
factor 

The nro congenital alopecias arc three in number knoivn 
respectively as congemtal ectodermal defect momlethnx and 
pill torti 

Circumscribed Alopecias — ^These maj bo divided into four 
groups 

1 Those nlach foUoiv pyogemc infections of the scalp 
such as impetigo, bods or kenon Celsi tlie hair usually regrowa 

2 Cicatrising alopecias Apart from injuries and burns 
pcrmanont loss of hair xrith scamng maj bo the result of lupus 
erj’thematosus, lupus vulgam, gumma fivns, radiodermatitis 
scleroderma liclien piano pilaris, foUicnlitis decalvana and 
pseudo pelade 

3 Tnchorrhoxis nodosa The condition occurs in patches 
the hair of vhich is fuzzy and broken off short often close to 
the scalp Fracture ti^kes place at the site of tmy swellings 
which can bo seen with a lens and which under the microscope 
are seen to resemble tlie partial fracture of a green stidi 
Sabouraud compared the condition to that of old shaving 
and other brashes and bebeved hair waving or dyeing or tlie 
excessue use of shampoos to be responsible but it often 
persists for jears in spite of the strict avoidance of such causes 
Rarely the hair becomes normal witlun a year or two 

No treatment appears to be of any value 

4 Traumatic alopecias A patch of baldne-s corresponding 
to the part of the head in contact with the pillow is often seen 
in infants The hair is rubbed away by constant rolling of the 
head on the pillow 

Fausse Pdadts — Patchy alopecias have been observed m 
epidemic form among children in institutions Thej are 
thought to ha\ 0 been due to rubbing The starting point haa 
sometimes been the presence among the children of n case of 
alopecia areata 

Trichittllomama — This w met with most often in children, 
and it 13 a symptom of restlessness like nail biting The child 
develops the habit of twisting or pulling the hair, nhich he 
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pulls out or breaks off close to the scalp The diagnosis is made 
by the discovery of 1 roken hairs of different lengths 

Alopecia Areata ^ — ^The condition may consist of ( 1 ) 
Circuin«cnhed patclies of roughly circular outline (2) large 
irregular patches (3) complete loss of hair sometimes mrolnng 
the 11 hole surf ice 

Symjloms — ^The fall of hair is preceded b^ faint erythema 
of % salmon pink colour uathout sub)ective sjTnptoms As a 
rule the alopecia uhich follows is complete but scattered Iiaire 
of normal length are oceasionillj seen m the patch these 
yield hou ever to the sbghlcst traction In addition a number 
of short broken liairs are usinllj present tlicso arc broader 
and pigmented at their free extrenutiea while the roots ate 
dcpigmented and atropl led The presence of these Jiairs which 
arc known as exclamation mark hairs indicates that the process 
IS spreading actnelv 

Alopecia areata vanes greatU m extent and duration 
Eases in u Inch onl} a few small patelies are present ma\ recover 
in some months Widespread cases are more persistent tl ough 
tlio majontj recover eientually Those m which all tie hair 
13 lo»t may not recover or partial or complete rccoven is 
folloned often by rolap«e from uhicli no recovery is to be 
expected. Regrowth begins m the form of dorniy hair nJuch 
eientuall} becomes replaced by fulh developed hair this 
maj be white at first but it usually becomes pigmented hter 
Etiology — Verj bttle is known about the cause of this 
common condition Heredity plajs a part in a email percentage 
of the ca«es Like ntihgo with nhich it is rather rarel} 
associated it is hcheved to lie the result of a functional dis 
turbance of the sj mjiathctic nervous supply of the skin or hair 
A direct injury to the head has precede certam cases 

Tl e n idcsprcad hehef tliat nervous stress or ohock are 
common causal factors is only occasionallv supported hv tlie 
case 1 istones Alojiccia areata occurs rarely in the course of 
Grave s disease 

Tirure ‘ta tco 'sitawii *r Anno?! ViajiAiwei/i. "lA 'A 'ciEf^vni'ng 
apply stimulating lotions or ultra violet light in ei^-tJiema do cs 


DISEASES DUE TO ITLTEPABLE VIRUSES 

Fotu- conditions are known to be caused by filter passing 
Timsea the^ are Herpes Zoster Herpes Simplex 
and ’\IoIluscum Contagiosura Herpes zoster lias been described 
elsewhere (tnde p 843) 



PJSTASES DUE TO rtLTERVBLE VIRUSES 1113 

Herpes Simplex — Si/ynplom ^ — The le^sion conijsts usually 
of a single group of vesicles b«k there in«v he t\^o oi sevenl 
gmtip? often tlisposecl s^TninefncaHj The \esiclcs drj up 
in the course of foiu* or fiv e days leaving a crmt u Inch separates 
several clays later Herpes occurs most often on the face 
especially about the mouth and on the genitalia but anj 
part may be attacked inehiding the buccal and urethral mucous 
membranes There is a marked tendencj to recurrence often 
at regular intervals and m the same place 

jECiohgy — Herpes ocews at all ages from ciulclhood 
onu ards it has been transmitted from man to man with some 
difiiculty and from man to the rabbit with great ease It maj 
occur m the course of almost any fever and m cor\za but 
often independently of anj other mfection Its cause is a 
filterable rinis identical with that of herpetic encephalitis m 
rabhits 

Trealmenl — Tho application betueon attacks of two or 
three small doses of \ raj to tho site of infection is sometimes 
followed by an unusually long period of freedom The lesion 
itself 18 best treated bj the appbcntion of a bland powder 
Verruca — Warts ore liard epithelial ele^atJon 9 thej hare 
a rough homy papiUiferous wrface and tliey are usually of a 
greyisli colour Tiicj varj ui dimensions and m degree of 
elevation They maj he flat as in tho variety Ijiown as juvemie 
warts raised and sessile in verruca vulgons filiform or peduncu 
lated or they may be to some extent embedded m the al m as 
in the plantar and pabnar tjpes Plantar and palmar warts 
are less raised than warts of simihr size m other parts they 
bear some resemblance to corns from which they can be dis 
tinguished as n ride by the presence of a sbghfc crater like 
central depression They are nearly always p iinful and interfere 
with walking Warts are often present on the nail folds 
evtendmg occasionally beneath the nail to the nail bed 

J^holotjy — wart is essentially an epithebal hyperplasia 
the stimulus js a filterable virus Warts are auto inoculable 
and slightly infectious small epidemics especioUj of plantar 
warts are not nneommon m boarding schools 

Treatment — For the common wart freezing with carbon 
dioxide snow is the most useful all roimd remedy A little 
acetone is added to the powdered snow to make a mush 
and this is applied with a camel 8 hair paintbrush each wart 
must be kept frozen for at least two or three minutes Large 
w arts generally require several treatments at intervals of about 
a fortmglit 

Flat warts require freezing for fiv© or ten seconds only. 
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or they may be treated bj the application of Tliormni X or 
tnchloracetic acid, or by gentle fulguration 

Plantar irorts are best treated bj the single application of a 
large dose of X ray, the Burrounding skm being -weH screened 
■mth lead foil , alternatively, after curetting the wart out of 
its bed -with a sharp spoon;' the cavity is touched ivith the 
cautery or fulgurated 

Paronychial warts are difficult to treat when partly situated 
under the nail This makes necc‘!sary remoa al of the nail or 
part of it before treatmg the uart by freezing or curetting 
Warts fortunately have a tendency to disappear spon 
taneously, and this happens occasionally when one or two of a 
considerable nuuiher have been disposed of by treatment 
MoUuscum Contagiosnm — This not imcommon condition ls 
seen most often m children The lesions consist of epithelial 
tumours which vary m size from a pin’s head to a pea At 
first barely perceptible they enlaige slowly to form round 
tumours resembling pearls Each has a shallow central um 
hihcation through which a creamy moss can be etpres«cd by 
lateral compression 

This material is found on micixiscopic examination to 
contain large round or ovoid epithelial elements without 
nuclei knonn as moUuscum bodies, and a quantity of amor 
phous debns There may be from a few lesions to hundreds 
some only to be seen with a lens 

Secondan infection of the larger elements is common 
Mixology — SloUuscom contagiosum is both contagious aud 
auto inoculable It is most often seen m summer and swimming 
baths are probably the chief source of infection It i'» like 
verruca an epithehal tumour, and the stimulus is a Cltemble 
virus 

Treatment — ^Each lesion is treated sopirately , tho central 
soft portion is expressed and a pomted match moistened vnth 
pure carbolic acid or tincture of iodine is inserted into tho 
opening They may also be treated by electro coagulation 


FJS.TERNAL TREmiENT 

Cutaneous lesions often require treatment by surgeiy tho 
galvano cautery electro coagulation electrolysis, carbon dioxide 
snow, X ray , and radium For information concermng such 
methods the reader is referred to works on dermatology 

In addition local applications of vnnous lands are of great 
importance in the treatment of di<*ea«c of the skin ‘^Jometiinw 
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the restoration of superficial damage is best achieved by 
attention to cleanUness and the application of protective lotions, 
hmments, creams, or pastes In other cases it is desirable to 
nsG chenucal agents liavmg bacteriostatic, antiseptic, fimgicidal, 
or antiparasitic properties, or rubefacients, reducing and caustic 
agents Some of these may be incorporated into poivdere, 
lotions, creams, pastes, ointments, and paints, while occasionally 
they are used in the pure state 

It IS not necessary to employ a large number of remedies 

JJIeanslng Agents — It !b UBekaa to apply & remedy to » lesion which Is covered 
with a oroBt or scab until the latter baa been removed Water, being hypo 
tome, exerts a macerating aettonoo daioaged tissues and is generally aosultsble 
for this purpose , nomol saline may, however, ho used Simple lotions, to 
which small quantities o! sntisepUca may bo added if Decessaxy, often serve 
the double purpose of cleansing and protecting a damaged skin The starch 
and boric poultice is a valuable deansmg agent To lour tablespoonlnls of 
starch are added one or two teaspoonfnla of bono acid and enough cold water 
to make a (luck paste Boiling water u added slowly with continuous stimng 
until (he starch nursts The poultice is spread ont thickly os hnen or hnt, 
and the surface to bo placed against the skin covered with butter mushn 

Protective and Soottung Kemedtu >~An acutely inOamed anrfsce teqmres an 
apphcatiCQ with cooling and soothing propetties such as a simple lotion, 
Imunont, or powder lotions and oily Iinunenls by facUitatlng dnmsge are 
suitable appucations for weeping eorfeces Serous oormg or weeping u 
generally succeeded by desquasatioo, which a nssally the result of paraksra 
tosis Ibe supsrilelsl cells have not undergone their noma] traaafonnation 
into the homogeneous homy layer and are lacking mainly in fat Creams, 
pastes, and ointments an used to sopplement this deSciency until the normal 
homy layer has been reform^ To these other substances with anti pruntio 
or nmdly stimalattug properties may sometimes be added 


Cslitmtne Lattoa — 

Prepared cslamine, 16 grains 
Zmo oxide, 16 grains 
Glycerine, 20 ndnims 
Lime water to 1 fluid ounce 
Solution of coal tar, ] 1 HokI drachm, 
or phenol, 5 10 grains, may be added 
to each fl^d ounce to allay pruntis 


5Iay be used for erythema, 
urticaria, the erythematous and 
early vesicular stage of eczema, 
and eczematous dermatitis 


Watery Paste — 

ZoM otcA!, £4 per ewirC 
Titanium o»de, 21 per cent 
Colloidal kaolin 8 6 per cent 
Glycenoe, 15 6 per cent 
Water, 31 per cent 

licad XiOtiOQ — 

Diluted solution of lead subacetate 
BP 


U C - , aJd ■He n p amv J * } 
btuolam, B D II 

Acut? weeping or erythematous 
dermatitis 


ludlcstions as above 


Caiamice Liniment — 

Zino oxide. 

Calamine, of each 480 grams 
Powd gum tragaoanth, 60 grabs 


Suitable for the vesienlar and 
weeping stage of ecrema 
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ProtectiTe and SooUiin^ Remedies— con/muof 
Cal&nune Lminjpnt — nntinvtd 
Phenol JO grains 
Glyeennc, JO minims 
Olive oil 4 flaid ouncea 
Water to 20 fluid ouncea 


Crtans — CJreams are fatty preparatioas containing water 
Ichtbyol Cream— ladxealxmi 

Ammonium ichthosulphonate, 2 to 5 Desquamative stags of eciana. 
grams 

Zmc oxide, 1 ounce 
Anhydrous lanolin, 2 drachms 
Olive oil, 1 fluid ounce 
Lime water, 0 fluid drachms 
Lanolin of each 10 drachma 
Zinc oxide, 4 drachms 


Pastes —These are preparations having usually a fatty or petroleum base in whleh 
starch Is incorporated. 

Compound zinc paste (Syn Laasai's 
Pastel B PC 


SalicyUe aad, S-O 
Zine oxide, 24*0 
Starch powder, 24 0 
Bolt paraffin, SO 0 

Ointments— 

Soft parafflo, 150 grains 
Glycerine of starch, ISO grams 
LanoUn to 1 ounce 

Powders — 

Boracic acid powder, 104) 
Starch powder, 10*0 
Oil of geranium 0 2 
Funh^ talc to 100-0 
(Mix and eift ) 


/ndifotions 

A protective paste suitaUe fer 
ecuma in the dcsqnamatlTe 
suge 


RmolLent ointment suitallo for 
ichthyosis 


Local application for herpes catar 
rhahs herpes zoster, inlertrigi 
noiu dermatitis. Napkin 
eryllieiaa, intirtnginous erj 
Ihema. erythematous sUgr of 
eczema. 


Antiseptics. 

Zotions— 

Ah boar water (Guy s Hospital formula) 
Copper sulphate, 2-0 
ZincwaiphaW, 1-0 

Saturate aqueous solution of cam 
phoT, 300-0 

(Dissolve and mix ) 
hferenrie chlonde, tV 
Sodium chlondc. 5 ^ms 
Water to 1 fluid ounce 

(Dissolve and mix.) 


Paints — 

Sdver nitrate, 5 to 20 grtdes 
Spirit of nitrous ether, P-fluId onnee 
(Dissolve ) 


For removal of crusts and for 
cleansing the surface of Impetigo 
cuutagU^, BocLhardts impet- 
igo, and pyodenaatitis in 
general Must l-o diluted with 
5 to 10 parts of water 
Asabore 


iMdunatwns 

For painting on fisauces caused hj 
streptococci 
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Antiseptics— <i7'>^‘n«€d 

Poatea— 

Precipitated entphur, 30 to 45 grama 

Ziaa oTtde, CO gmlas 

Kaolin BJP , 16 grama 

Benzoatcd lard to 1 ounce 

Indications 

BccVbardt's impetigo, figurato 
typo of sehorrhccio dennatifia, 
pustular acne 

Oiniments~— 

Ammoolated tnercoiy, 6 to 20 grams 

Soft patafSn to 1 ounce 

Impetigo contagiosa, pjodermat* 
itia 

Yellow mctcuno oxide 6 to JO grams 
Soft paraffin to 1 ounce 

As above 

Patrder— 

I’owdered Bul|iliamlamide 

As above 

Fongiude nreparatians 

Patnls — 

Chrjsarobm, 60 grains 

Acetone. 3 fluid drachms 

Rectified spirit to 1 fluid ounce 

IndicaJio/u 

Ringworm, especially epidermo 
pbylosis of mterdigital folds 

Benzole acid, 26 grams 

Salieylio acid, 16 grams 

Acetone, 2 fluid dncUnis 

ReetiSed spirit to 1 fluid ounce 
(Dissofre and mix ) 

As above 

Oarbol Jue}i4*n Pcunt (CastoUaoi) — 

Sat sol of basic fncbsln, 10 c c 

5perceat a<iueoas8ol of phenol, 100 c o 
pjter and add 

Epidermophytoaia 

Bone scid, 1 graoune 

Allow to stand for two hours and 
add 


Acetone, See 

Allow to stand for two hoots and 
add 


Resorem, 10 grammes 

(Seep in a dark coloured and wcU 
stoppered bottle J 


OintnwnfJ (AVhitfield s omtment) — 

Benzoic acid, 25 grama 

Salicybo acid 16 grama 

Soft paraffin, 120 grains 

Coco nut oil to 1 ounce 

Ringworm of non hairy anrface 
also of the scalp after epilation 

Anh'pansiliic Reoiedies 

Ointments— 

Prepared storax, 120 to 180 grama 
Prepared lard to 1 ounce 

Jndirotions 

Scabies 
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Asti'psrasltjc Hemediee — eeni%nvei 

Balsam of Pera, 15-0 
Prepared storaz, 20-0 
Prepared cbadk, 20 -0 
Prepared lard, 45-0 


lnd>eai*ont 

Scabies 


Starreacre ointment B P. Pediculosis corpora and publi 

Sulphur ointment B P 
Benzyl benzoate 
Soft soap 

Spirit, of each equal parts 


Keralol:^C drugs, haring the property of softening and destroying keratin and so 
producing maceration or exfoliation of homy Ikiue, roar w incorporated 
mto pastea, omtments, and other preparations The most Important is 
aaiicylie acid 


KtToiolyixc Posts — 

Resorcin. 10 0 
Camphor, 10 0 
Soft soap, 15 0 
Precipitated sulphur, 30 0 
Prepared ebalk, 6 0 
Soft paraCBu. 30-0 

£o<ioa~ 

Sulphurated potash, 2-0 
Bom trater, 8-0 

(Disaolre solution Ko I ) 

Zmc sulphate, 2-0 
Bose srater, 8-0 

(DissoIts solution Ifo 2 , mix equal 
parts of Kos 1 and 2 for use ) 


/ndwotioiu 

Acne Tulgans, particularly of the 
back and ahoulden . should he 
applied for four or fire days 
only, then followed by a mUdcr 
sulphur paste er leuen for a 
week before repetitioo 


Aene rulgans produces exfulia 
bon bolotioa ^*o I must be 
made frcahlr once m three 
weeks • 


Oinlmsnt— 

Salicylic acid, 5 to 25 groins ' Palmar and plantar kersteees. 

Soft paraffin to 1 ounce eoms, psonasis. and any con 

dition in which a prehminaty 
remora] of accnroaUtc<l homy 
matenal Is necessary. 


Rfdacmg Agents — A number of chemical eubetancea commonly used In denaatolc^ 
hare been desimatcd reducing agents Some of them, e g , pyrogalUo acid, 
ehiTsarobm.afldfcaigaUoI, areredocing agents In (he cbemicaf sense, but others 
sueb^ tar, ichthyol, and sulphur, while haring a luaiJar therspeubo tcUon, 
are not known to bare an aridity for oxygen Tar and ichthyol hare aoU 
pninbc properties 

Oiaiments— Iniiealv)** 

Chryaarobm. 20 to €0 grains. Psoriasis 

Soft paraffin to 1 ounce 
(Mix) 

Bolubon of coal tar, 30 to CO tnioiins Paonasu 
Ammoniated mercury, 10 grains 
Salicyfic add, 10 gram* 

Paraffin omlment B P. to 1 ouneo 
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Reducing Agents — eonimufj 

OintmtHls— 

Oil oi code, 30 grama 
Sulphar, 10 grama 
SaLcylio add, 10 grams 
SoftparafEn, 120 grama 
Coco oat oil to 1 oonce 


Indtatlions 

Pflonaais of the scalp Chronic 
seborrhcBic darmautis of the 
scalp, pitynasia csptUs 


Poilu — 

Solution of coal tar, 40 to 00 mmuna, or 
ammonium ichthoeolphonate, 5 to 10 
grams 
Zmc oxide, 

Starch in powder, of each 90 grama 
Soft paramn to 1 ounce 


Uehenificd and ecaly eczema 
Seborrhceio dermatitis o! the 
pitynosiform, and the acute 
usd subacute follicular papular 
typos 


As abore Especially useful for 
licheui£ed eczema and for 
infantile eczema 


Crude coal tar, 2 0 (0 J White) 

Zmc oxide, 2 0 
Starch m powder, 10 0 
Soft paraffin, 16 0 

The tar and tmo oxide should be triturated thorooghlr, also the starch and 
paraffin, then the two parts 'incorporated, resultant paste should be almost 
' olarh Jt may bo dJuted with one or tvo parts of xinc omtioent 


Canities —The use of caustics for the destruction of warts and other cutaneous 
tumours is unsatisfactory, and baa become largely eu^rseded by carbon 
dioxide enow, the galvano cautery, electro coagulation, A ray, and radium 
Certain caustics are, however, of s^ue m the treatment cf lupus, and their 
presont extensive use is likely to continue Tnobloracetio acid may sometimes 
be applied successfully to the treatment of warte, 

/ndieolione 

Acid solution of mercuno nitrate Exerts a selective caustic action 

on lupus tisane It is painted 
OS the lesions about once in 
three weeks 


Zinc chlonde 

lOd per cent solution of tnchlorsoetio 
acid 


'Used as a solid stick for application 
to lupus of zaucous sunacea 

irarts. particularly genital or 
seborrhceio warts 


Rnbeiacienis IndwUiona 

Paints — 

Tmeture of capsicum Unbroken chdhlslns 

Ammonlated camphor liniment B P , of 
each equal parts 

Ointment — 

Resorcin omtment, 24 grains Broken chilblains 

Carbolic acid ointment, 240 grams 
Zmc oxide }20erai^ 

Soft paraffin, 2 ounces 


Geoptrey B Doivunq. 
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EXAMDtATIOV FOB LlFE ASSUIUNOE 

I T may bo permisaiblo to remind tho physician who w un 
accustomed to Ufo assurance work that dtinng nn examination 
for life assurance he is for the time being tho servant of a 
company and not the adviser of a patient Consequently, he 
should endeavour to give an entirely unbiased opimon on the 
hfo, remembermg that ho is not the “ family doctor " putting 
tho best possible aspect on the case m his patient’s mtcrest, 
and that no hint as to the result of his examination must bo 
given to tho ezatuineo Also, it should bo borne m mind that 
m every examination of this nature the examiner’s duty is 
to advise tho company whether the appbeants prospects 
of longevity are “ average,” *' under average,” or definitclv 
” bad,” an entirely different proposition from tliat which 
usually confronts a physician 

The medical referee cho'»en to conduct a hfo assurance 
exammation is generally some doctor other than the proposer's 
medical attendant Tho mam reason for tins practice is that 
it IS obnously unfair to place tbe proposer b own doctor m the 
invidious position of deciding between his duty to the office 
and his natural inchnation m favour of his patient Moreover, 
the company or its chief medical adviser may require further 
information on some doubtful pomt arismg out of the oxarmner a 
report, and tho private medical attendant’s news unprejudiced 
by any previously expressed opmion, will probably be more 
helplul in this respect than ftioso ol any other doctor 

The medical report form is dindcd mto two jiarfs , the finl 
concerns tho proposer’s family and personal history, including 
questions as to the general mode of hruig The second part 
records the results of physical examination of the applicant 
and concludes with a summarv for classifsnng the hfe 

Precise information should bo obtained from the proposer 
as to the causes of death of anv members of bis family and 
to the duration of their last illnesses In attempts to dwover 
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teiidencjes to disease, a studj of the family lustorj is most 
important This is especially true m cases •where a parent has 
died of phthisis, as statistics show clearly that among the 
children of tuberculous parents there is an increased incidence 
of the disease as compared with that among the population 
as a nhole Sloreovcr, the risks of developing phthisis are 
greater during early adult life than after the age of thirty five 
or forty, and therefore a family history of phtliisis is more 
serious if the proposer is joung If jje is under weight or 
apparently in any way unfit, it is wise in the presence of a 
family history of phtlusis to recommend the office to dechno 
or, at any rate, to defer the proposal In any case no proposer 
under thirty five, however fit, should be recommended at 
ordinary rates if a parent has died of consumption 

After the family history has been dealt mth, the appheanfc 
IS asked whether he has suffered from a number of specified 
diseases If the proposer has had any of these diseases bncf 
particulars of the illness, with a note of its duration and seventj , 
should be inserted If, for instance, an affirmative answer is 
given to the question regarding consumption, blood spitting, 
or pleurisy, the date of the attack should be mentioned, w hether 
tubercle bacilli were found m the sputum and whether any 
X ray photographs of the chest are available Again, if 
syphilis IS admitted, the date of the jinnnry infection tlio 
duration of the treatment, and the date of the lost Wassermann 
test should be sthted A lustory of syphihs should always 
preclude acceptance at ordinary rates, for however thorough 
treatment may have been, there is always a nsk of the develop 
ment of tabes, general paralysis, or cardio vascular syphilis m 
middle life Gonorrhma without evidence of stricture or other 
comphcations is not a bar to acceptance at ordmary rotes, 
provided there has been only one attack When there have 
been repeated attacks, the habits of the patient are generally 
not such ns conduce to longevity and the proposal is best 
dechiied With regard to any past history of discharge from the 
ear, it la important to know when the discharge last occurred 

Folloiving this section of the report questions are asked 
regardmg habits m the use of alcohol and drugs In the 
answers to these questions the examiner should recognise that 
there will be a tendency to understate the amoimt of alcohol 
consumed He should also bear in mind the proposers 
occupation and circumstances, both of which may tend to 
colour his outlook and influence his practice in the matter of 
alcohol 

This concludes the mterrogation of the jiroposer N^TiiIo 
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recording the answers to the questions the examiner will have 
ample opportunity of fonnmg an__ opinion not only on the 
sincerity of the apphcant, but also on his general appearance, 
development, and usual mode of Uvmg Indeed by this time 
ho vtU probably have formed a shrewd idea of the proposer’s 
chances of being accepted 

The physical oxammation is now begun and its various 
sections will be dealt with m the order m which they commonl} 
appear m report forms 

1 Meas^iremenis — A table of average heights and weights 
{in ordmaiy clothes) is appended (wde p 1124) Offices usually 
allow considerable deviation from the “ average ” where the 
exammation is otherwise favourable Some compames fix a 
definite percentage above or below the average as the limit 
within which hves can be accepted at the ordinary rates This 
method, however, can hardly be regarded as a satisfactory 
way of dealmg with, any abnormahty A far better standard 
for judging " overweights ” should be the distribution of fat, 
remembering that heavy persons are not as a rule good risks, 
particularly where there is a tendency to obcsitj On the 
other hand, “ hght weight ” by itself should not be considered 
an unfavourable feature, provided that it has been constant 
that the chest expansion is good and the family and personal 
histones unexceptionable In all cases a chest expansion of 
2 in should be regarded as the mimmum It maj be 
necessary, in some instances, to measure the expansion more 
than once, owing to the proposer’s faulty method of breathmg 
An abdominal measurement exceeding the girth of the unex 
panded chest is alwajs an unsatisfactory feature, and such 
proposers can rarely be accepted at ordinary rates 

2 Cardio vascular System — ^Note briefly, but exactlj , anj 
abnormahty of the heart If a murmur is present, a note 
should be made as to its timing and character In the case 
of systohe murmurs, it is particularly important to state 
whether they disappear with respiration or vary according to 
posture Systohe murmurs which are functional in character 
are no bar to acceptance afc ordmary rates 

A blood pressure estimation is essential for all proposers 
over forty The first attempt maj give an iinduh high 
reading often due to nervousness or excitement, and sub 
sequent readings may be quite normal A sjstohc jire^suro 
jiersistently over 160 espedally in proposers between fort} 
and fifty jears of age may indicate the onset of by iierpieaia, 
and such cases should rarely be recommended for acceptance 
even With an increased premium Low pressures, provided 
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tliDj aro not below loO luicl tho 2 )roposi.i js iiue\co 2 )tionable 
in other i-espects areriotofrealsignificince Dnstolic pressures 
■o\er 100 alwavs mdieato patliologital hypertension 

The pulse rate nhen first t-tken is often undulj rapid 
owing to nervousness but a later reading maj show it to be 
within normal limits When tachycardia of nervous ongin is 
suspected the proposer should bo given an exercise tolerance 
test (vide p 493) This wiU often reduce the pulse rate to 
normal Extra systoles in a }outtg man ace often without 
pathological sigmficance but when they occur over the ago of 
forty they must be viewed with suspicion 

3 liespirahon — Special care is necessary when the family 
or personal history reveals any chest complamts 

4 Dif^eslton — The condition of tho teeth is now recogmsed 
as a factor of considerable importance 

Should a proposer admit to attacks of dyspepsia the 
possibility of organic disease must not be overlooked "When 
there is a history of gastnc or duodenal ulcer it must be 
ascertained whether a gastro jojunostomy has been performed 
tho date of tho operation and the subsequent history Such 
bves are rarely acceptable at tlie ordinary rate of premium 
and until two years at least after the operation should not 
bo accepted at all 

5 Qentto-unnary System —A specimen of urine is always 
required It should be passed m the examiner s presence and 
IS then examined for albumen and sugar Albummuna is 
frequently found at life assurance examinations in persons 
under twenty five years of ago The. practice of most offices is 
to require three further specimens at later dates at least one 
of these should be exammed microscopically Provided all the 
subsequent specimens are free of albumen the hfe may be 
recommended at ordmary rates The discovery of sugar m a 
yoimg proposer may be of email significance but such a case 
always demands a most thorough chemical investigation 
Albummuna or glycosuna m older people is a more serious 
matter and such cases must usually be declined 

Conchmon — ^A defimte opimon should always be expressed 
as to whether the hfe is an average nsk acceptable at ordinary 
rates or an under average nsk which imght be taken with a 
loading or whether the proposal should be deferred or declined 
Where the hfe is not on aiernge one a brief statement should 
be made of the grounds on which such a decision has been 
reached 


J J CONYBEARE 
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recording the ansiiers to the questions the examiner will have 
ample opportunity of formmg an^ opmion not onlj on tlio 
smeentj of the appheant, but also on his general appearance 
development, and usual mode of living Indeed b\ this time 
he will probabK have formed a shrewd idea of the proposer s 
chances of bemg accepted 

The phj’sical examination is now begun and its various 
sections wiU be dealt with in the order in which thev commonh 
appear m report forms 

1 Measuretnenis — table of average heights and weights 
(m ordmarj clothes} is appended («de p 1124) Offices usually 
allow considerable deviation from the ' average ” where the 
evammation is otherwise favourable Some compames fix a 
definite percentage above or below the average as the limit 
w^thln which hvea can be accepted at the ordinary rates This 
method however can hardly be regarded as a ^tisfactory 
way of dealmg with any abnormahtv A far better standard 
for judging " overweights ” should be the distribution of fat 
reraembermg that heavy persons are not as a rule good nsU 
particularly where there is a tendency to obesity On the 
other hand “ hght weight ” by itself should not be considered 
an unfavourable feature, provided that it has been constant 
that the chest expansion is good and the famdy and personal 
histones unexceptionable In all cases a chest expansion of 
2 in shotdd be regarded as the mmimum It may be 
necessary , in some instances to measure the expansion more 
than once, owing to the proposer e faulty method of breathing 
An abdommal measurement exceeding the girth of the unei 
panded chest is always an unsatisfactory feature, and such 
proposers can rarely be accepted at ordinary rates 

2 Cardto vascular System — Note bnefly, but exactly, any 
abnormahty of the heart If o murmur is present, a note 
should be made as to its tiinmg and character In the case 
of systolic murmurs it is particularly important to state 
whether they disappear with respiration or vary according to 
posture Systolic murmurs which are functional in character 
arc no bar to acceptance at ordinary rates 

A blood pressure e'»timation is essential for all propo^eni 
over forta Tlie first attempt may give an unduly high 
reading often due to nerv ousne'sa or excitement, and sub 
•sequent readings max be quite normal A systolic pre^^juro 
jiersHtcnth over no especiallv m proposers betneen fortx 
and fifty xears of age max indicate tlie onset of hvi)erjHe«ia 
and such eases sliould rarely be tccoramcnded for accept UKe 
even with an increased premium Low pressures proiiucd 
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hplow lUO and the pioiiubcr ib xim\wiyhonih\o 
tliey -^ro belo IW g^giificancc Diastolic pressures 

in other respects, i-iitholocual hypertension 

Xn. Lofton -> 
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Abortions m aj pliilis IfO 
Abortus Fever. 70 
Abscess, Aincebic,18» 

Abscess, Cere^Uf • 

Abscess, Cerebral, 816. 

^BEDRAL An-WtSS 

Absccw, penneplmc, <-t 
Abscess, Pnlmo^- 
AJtiology of, 6 jW 
Diagnosis of, 63 - 
Symptoms of. 630 
Treatment of, 63 - 
Abscess, SubphreiJc. ^ 

Abscesses ol lively, 

Achalasia ol the Cardia, 389 
AchlQthydna. 394 
in chrome gwtntia, 3 J« 
in eaatnc carcmoraa. 
in hypochromic wismia. 
375 .>io 

in pernicious antenna, 3V J. 

mMborrlKEiorosaceajlfnO 

AcholuncJaandice,iM5 
Achondroplasia, 7-11 
Achroatic ananma, MU 

Acidosis, 316 

Actio scrofulosor^, 1 *- 
AciieVuIgans ,1075 
Treatment of, 10 A> 


Acrocyanosis, 1006 
Acromegaly. 287 

Acroparicstheala. r.» » 

Actinomycosis, 86 
Intestinal type. »< 

Jaw typt, 86 
Long type. 87 
Treatment ot, »< 

Acute ycllovc 
/Etiology of. 4C6 
Palhologj of, 4 >6 

609 

Addis ratio. 672 

Addia sediment count, O.U 

Adduotfs 

PEBvroious 

Addison’s Disease.^ 


Adeuttii, tubcrenlous, 130 
Stf TusnncoLOita. 
GuiMDtmAR 

Adenoid Vegetatioos. 694 

Adherent Pencardinm, 522 
&*e rBRICABUIUM 
Adiadochokioeaw, 771 
Adiposis dolo^^ 3-4 
Adrenal Gland, ^ 

Tumours of, -si 

281 

;Erophagy.4l3 

Agnosia, 865 „ 

Agranulocrtioanpni 3 'S 

Agranulo^ow* 71. 338 
Agraphia. 804 

Alt hunger, 316 

indiabeUcrcoma, 
Alastnm,4l 
Albuminuria, 676 

and bfo aaai^nce. 11-3 

Orthostatic, 670 

8jroptomalm.C77 

AlwihoVc cirrhosis, 4 >6 
Cmauosta 

AlccdiohsiB, 259 

Acute, 2’>9 
/Etiology of. 

Chronic, 261 
Delirium tremens • 
203 


Amffibic Abscess ol I;"”— 
Blood picture m, 1 
rmpjema in 161 
Symptoms of, n»' 

I^ijatmenl of. 101 
Ammbic Dysentery, W. 
5fe Dyse’Itehy 

Am>lmtnteinangma, ifU 

Amyloid Disease, 468 
in phthisis, 114 
Amyotrophic Lateral 
Sclerosis, 925 

Amyotrophic mctimg • 
myelitis, 8 li 

Aniemia, 344 

Achrestic. 740 
Acute himoljtic. of 
Uderer, 347 

Addison’s, 347 S« 

Classification Ot, 

from htemorrlmge, 34 > 
Idiopathic hypochromic, 

3>4 


Dipsomania m, 262 
Korsaho'a’a i^ndrome m. 


ftaOlSWU a A'-'— 

Diagnosis of, ZKO ^ 
Morbid anatomy^ of. -"6 


Morliia anaiouy •— 

Symptoms of. -d* 
Treatment ol. -’i 


Ncuntw 

Treatment of, -o- 

Ahboiir HI® 

Allergy, IMJ 

Alopecia, IIW 

814 

289 


in^fwtfvc endooanlitw. 
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,n bala azar, 178 

myelophthisic. 377 

,11 rheumatic fe^cr, <3 

Sickle celled. 347 

S,mpleachloThv<hio.3.4 

von JakschB, 3.>7 

Anaphylttsw, 6 

aorta 779 

eSrahW, etc 
Dissecting, 5.5 
nf heart. 636.5^® cy 
Intracranial >81,7n7 
Mvcotic, 591 

Traumatic, wu 
Aneurysm, 

Etiology of. 577 
Prognoais i". 6®2g 

Tvoes of, 578 
XTay in 790 
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Angina, Ludwig's. 834 
Angina Pectons, 641 
/Ltiology of, 542 
Diagnosis of. 543 
Morbid anatomy of, 542 
Pseudo angina, 544 
Svtnptoms of, 512 
171 Byplubtic aortitis, 577 
Treatment of, 541 
Angio>iienicitic (Sdema, S34 
Anisocylosn — 

III pernieiotis ansmia, 
351 

AnkyPstoioa Dnodeoaie — 
Life lustory of, 214 
Ankyloslotoiasis, 214 
Sj'mptoma of 214 
Treatment of, 213 

Anorexia — 
m alcoholism, 2<52 
in chroiuc gasfntia, 150 
in coctuniam, 2W 
in plitbisis, 109 
Anorem Nervosa, 422 
Anosa, 246 
ilntUraeoais, 633 
Anthrax, 84 
Oiagnoaia of, 83 
Pulmonarv form of, 83 
Treatment of, 83 
Axudety States, 1045 
Aorta, c<»rctation of, AC3 
Aorta, Snihtlix ot 575 See 

VOTBTrtlS 

Aortic Regutgitation, 634 
Aortic Stenosis, S3S 
Aortic Valves — 

NJorbid anatoniv of, 334 
Rupture of, 534 
in syphilitic aortitis 57C 
Aortic Valvolar Duease, 
533 

yEtioIogy of, 533 
PUysical signs, 534 
Prognosis of. 330 
^tjmptoms of, 335 
Aortiti^ Syphilitic. 675 
Pathology of, 570 
''igns in 377 
S>nipfom« of, 577 
Treatment of, 5S0 
Aphasia- 
Motor, 804 
Sensory. 803 
Aplaitic aniemia, 3.3C 
Appendicitis. 483 
Appendicostomy in uleera 
tire colitis, 441 
Apraxia, 805 

Argyll Robertson pupil, 8.37 
Arneth count, 333 


Anenic Tlimc Effects. 165 
Dccmatitu In, JOS 
Early reactiona, 103 
Jaundice In, 167 
Treatment of, ICO 7 
4rseiiio in treatment of 
ayphilu. 161 
Arscmeal nenntis, 135 
Arsenical Pofsoning, SS3 
Arterial Embolism, 5S7 
Artenes, Cetebtah782 
Anatcany of, 782 
Aneurysm of. 787 
Atheroma of, 784 
Embolism of, 7S7 
Rupture of. 783. 781 
Syphilis of, 787 
Artenoloseleroais, 568. 714 
Artenosclerosis, S67 
Kidneyelft. 7! > 

Left fehtriciilar failure, 
572 

Mental ayroptomsin, 1019 

Patholo^ of, 769 

Retinal clianmrs, 772 
Symptoms ou 570 
Treatment of, 572 
ArtcnosclenMia renal, 714 
Arthritis, 729 Set oUo 
OsTEiJ-ABTHarns ami 
RnETUATOtO 
Chmactenc. 73! 
in gonorrhea, 148 
in lobar pneumonia, C20 
in rheumatic fever. 73 
in scarlet fever. 10 
m serum sickness, 5 
in typhoid fever, 71 
Asbcstmia, 635 
Ascans lanobricoides, 238 
Aschheim Zondek test, 283 
Aschoff's bodies. 718 
Ascites— 

/Etiology of. 487 
in cardiac failure. 553 
Chylous, 488 
in cirrliosH of brer, 461 
in Iiver neoplasm 46-> 
^mptoras oL 488 
iWatmenf of. 4SS 
Ascorbic acid. 

Aspcrnsllosui. 88 
/\»nnan»’s focus. IflO 
Asthma— 

A tiobgy oC 039 
Cardise. .772. 042 
Diagnosis of, 611 
rbysiral Mgns of. 641 
Progoosuln. Oil 
Renak 042 



Astrocjloma. 773 
\svnergia, 772 
Ataxy, 858 
m tabi-s dorvilw SCI 
Ataxy, lYiedroch s, 819 
Ataxy, herediUiy f«»w 
bcUar, O’l 

Ataxy, Heredo-hmihal, 919 
Atelectasis— 
in adnlts, 653 
in infants, 216 
Atheroma, cerebral, 781 
Athetosis, bilateral. 608 
Atoms In cerebellar leswn, 
771 

Atopban in gout. 321 
Atrophy, cerebellar, 921 
Atrophy, Cliarcot - JIane • 
Tooth fypi, 926 
Atrophy, Uuscnlar, 921 
in smngomyelis. Dll 
Atropfcy, Peroneal Iff'asco* 
lar,927 

Atrophy, PiogtcsslTf 
Bfosenlar. 933 
.Etiology oC, 933 
^forbid aiufoxay of, 933 
Prognosis of, 9S6 
&TDj)toni» of. 034 
Treatment of, 026 
\trophy, progreutre spuul 
muscular, in children. 

m 

Auditory Nerve, 890 
tomourof, 774 
Aura iQ epiiepsj, 8CS 
Auncnlar IMirillation, 611 
/Etiology of. 71 1 
in exopbtbalisic goitre. 
269 

Diagnosis, 512 
Pregnancy in, 578 
Prognosis in 513 
^mptAm.sor.513 
’uvatment of, 513 
Atmcular Flutter. 509 
Austin Flint roormur. 531 
Avellis, smclrnme of. 89 1 
Azotsmia. extra-renal 651 
Arotorrheca 477 


Racillos abortus infi'clinn*. 
79 

BadnosCdi— 

in scute cboleevsfitw, sC" 

in gall rtone*,47l ^ 
in unnaryinfeetioO*. i2** 
“ Bamboo apme." 738 
Banti’i Diseawi, 377 Set 
Frt-rcic A^a-wi* 



Barbiturate poisoning, 250 
Barl<nv’a Disease, 229 
Basal Metabolism — 
m esoplitlialmit goitre, 
272 

in rayscedema, 275 
jn pituitary ifisufficjcncv, 
28S 

Basopiiil adenoma, 287 
Bastccio’s teat, 433 
Bayer, “ 2Q5,’* 180 
Bamn^sDiseaM, 142 
Bell sound m pnouroo* 
IWt, J2S 
Ben's Palsy. 8S8 
Denec^Jones protein, 741 
Benedict’s Test, 297 
Beti'Ben, S27, 83S 
Bcsnier’fi prungo, 1082 
Bilo duets, carcinoma of, 
475 

Bilharztasis, 207 

^mptonis of' 
watment of, 208 
Bfliary ciirliosis, 463 
Biliary colic, 471 
BiIinibinKmia, 402 
Binet • Simon intelligence 
test, 1007 

Bismuth in syphiJui. 162 
Blaeknater Fever. 176 
Bleeding time, 534 
Blood Groops. 336 
Blood platelets, 334 
Blood— pbynology, 332 
Blood Pressure— 
m Aibliaon’s disease, 270 
m coronary orcluston, 547 
Estimation of, C6S 
in bfe assurance examina 
fioa, 1122 

In nephritis, 678, etc 
JfbrrasI, ,168 

Blood pressure, high, 560 
See irxvPBriEsrA 
in renal disease, 678 
Blood, Stored, 340 
Blood Sugar, 292 
la eyebo romiling, 241 
Blood Transfusion, 836 
Indications for, 340 
Methods of, 744 
Blood Urea, 671 
Blood urea clearance tat, 
672 

BIuo line In lend poisoning, 
210 ' 

Bockhaxdt’s Impetigo, 1067 
BolU. 1067 
in diabetes, 297 
Treatment of 1069 
Botnlism, 258 
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Brachial Plexus, 950 
Obetttnc paralysH of 
971 

Braclual plexus lesione, BJij 
Brachial {dexus root 
lewon»— 

Erh Duehenae type, 92*) 
Kluiaptie type, 029 
Bradycardia, 601 
in heart Woeb, 508 
in typhoid ferer, 62 
Brain, Blood Supply OL 
78a 

Bngbl’e Dae&te, SS3 Seg 
NEPfiama 
Bnll a disease, 200 
Broailbent’s sign, 522 
Broca'a area, 801 
Bromide intoxication, 27S, 
1016 

Bromides — 

I'oiaoning by, 218 
/front/, I, groaths of, C2'J 
Broncli,, obstniction of, 601) 
ei3 

Bronchiectasis, 605 
I'ftyiical eigns of, 606 
^mptoms of, 006 
Treatment of. 607 
Broocluobtis. ^ 

Bioncblis, Acute— 
Atiology of, 601 
601 

Treatment of. 601 
Bconchitis, capillar) . 602 
Bronchitis, Chio]Ut>— 
/Etiology of, 601 
Physical cignx of, 601 
Symptoms of, 603 
Treatment of, 604 
BronclnJw, foetid, 604 
Bronchitis, plastic. 604 
Broncho • pueumoma. 62<t 

. See P^Er•MO^tA, 
BftOKClIO 
in diphtheria. 17 
ID measles. 26 
in scarlet hver. 10 
in etnallpos, 42 
to typhoid fever. 65 
in whooping cough, 13 
Broim atre^fay of myo 
cftrdiam, 638 

Browi],S^uard sywdrome, 
OOO 

Brucella abortna, 79 
Brucella melitenao. 70 
Bradzinski’s sign, 63 
Buboes Ste Piaorr, 202 
Buerger's exercises, 882 
Bulbar PaBy,924 
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C 

CEccum, byiicrtrophic tuber 
ttilosis of, IJ4 
Caissos Disease, S45 
Calaum — 

in infantile tetany, 231 
m rickets, 232 
In tetany, 278 
Cancer f>ee under Vsniors 
OnnAvs 

Cascrum 0ns, S34 
m measles, 27 
Capnt mcdiisay, 401 
Carbohydrate Metabolism, 
293 

Carbon Monoxide Poisoning, 
25S 

Carbuncle, 1068 
in diabetes mellitus, 297 
Kenal, 721 

Carcinoma Ste under 

laniot'’ Dbiians 
Cardiac. 

Aatlims, 173, 042 
nfficiency, 402 
Tests of. 492 » 

Fiidore iSre llrAitT 

Failitbs, 563 

Cardiac FaQure, Congestive, 
650 SeellstBT 
Cardiospasm, 880 
Carditis. 517 
Camera, 1 

in acute poliomyelitis, 912 
in ammbic dysentery, 188 
in ccrebro^mal fever, 61 
m cholera, lOl 
Oonvaleewmt. 1 
in diphtheria, 21 
in scarlet fever, 13 
m typhoid fever, 50 
Castles intnnaic and ex- 
trinsic factor*, 348 
Cataract la dialitM, 291 
Catanb, Infectious, 589 
Cetarrha! janndicc, -I''. 

See jATODicv 
Cauda equina, 002 
Causalgia, 010 
Sfedian nerve, 950 
Cavernous smus thrombosis 
801 

Cercanae, 207 
Cerebellar Abscess, 816 
Cerebcllor atrophy, 921 
Cerebellnm, Lesions of, 771 
Cerebral Abscess, 816 
Diagnoaia of, 819 
Py®inie, 810 
Symptoms of, 817 
Treatment of, 810 
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CaliacDisSMe- 

,l!tiologyor,23S 

Diagnosw of, 23J 
Matbil»ntttom> of, ->» 
’rrcalm«nt of, 

Cold, Common, S89 
Colic, Biliary. 475 
Diivgnoas of, 47 J 
Colic m infants, 22- 
Cobc, Renal, 727 
Colitis, Mnco-memliranoas, 
441 

Colibs.'Olcaahv^^ 
Diagnosis 0‘' ^ * 
Pathology of, 43S 
Prognosis of, 441 
Symptoms of. 4yj 
Troatm^nt of, 440 
loHapw therapy in 

ary tulwrcnlosi*", H” 

ijUes’ Uw, 100 


Oingemtal 

dilatation of. 443 
Bv HxascKsrRtrso i 
BiSEASB 

Dwerticnla of. 443 
Colon, Carcmoma ol, 4,» 
DiasnoeuoVJ'- 

Si-mptom-j of. 43S 
Treatment of, 437 

Coma— . 

Causes of. <36 t 

Diabetic, aymptoras of. 
312.797 

Treatment of, 31- 

Port-e^eptic* 797 
Tone, 797 

Traumatic. <97 

Concmsicn, 

Cm'Sw'BeMt Db«“'- 


CoremMl SnliilB' 
See 

CoosUpafaon, 425 

in diabetic coma. Ji- 
in infants, 22- 
Sjrmf toms of, 42V 

,^:tioiogT of. -4- 
CUmcalfeatiim.-« 
Diacnosis ob/”. 
Treatment ol, -•* 


Corneal oIcct* — 

In Mophthalmtt goitre. 

263 

m measle«, 27 
Coronary Artenes, 490 
Occlusion of, mb 
^ hftlogj of.M 7 
Morbid anatomy of. MO 
Prognosis of. 519 
Symptoms of, 547 
Corona venerts, 153 
Corona callosum, le«ons of, 

772 . , 

Corpus stnatum. lesions ol, 
770 

Comgan pal». 5 ^ 

Cortical LocalisaUon, <67 

m bronchiectasis. <»™> 
in diphthcna. 17 
m whooping cough. 3 - 
Courroisiet’s Iaw, 4 ao 

Cramp — » ^ 

In food poisoning - 
10 tetany, 277 
\\ntct*«,959 
Crafuo-tab^l5» 

Cretimsm, 278, IWO 
Crisis, 

Crohn** discw, 43 - 

Curaebiaann « 

Cashing 

m congenita! heart 
disA«e, 6 

,n heart f«lu«.^ 
m mihaTy tuberculroi-S 

in * methscmoglobinsmis, 

369 

Cyclic Vomiti«- 

;Etiol<^ of, 240 
Cbnical feature*. 241 

Diagnosis of . -41 

Treatment of, 
Cvsticcrcusl^** 21 
Cellulos.^. 203 

^^^^rcolous* 130 


Dementia — 

Prcscnile, 1022 
benile, 1021 

Dementia Paralyt^ 85-, 
1016 5<e GENrBti. 

Pabalvsis of l''Sa'^ 
Dementia Preecoz, 1026. 

Bit ScuoontEr'su 

Dengue, IW 
Derenm’s Disease, 324 
Dermatitis, arsemcal— 
Treatment of, 160 

Dennatiti8.seborTbceic, li><< 

Dermatomyositis, 1109 

Dcsensilwation, 7 

Dcvic's disease, 829 
Dcstrocardia, 504 
Dhobie Itch, 1009 
DiaWti Bronrf, 462 
Diabetes Insipidos, 290 
Diabetes Melhtus— 
,4:tioloey of. 29- 


insyphih'.J'^ 

Delinnm, HH i o« 

yjdinmn Tremens, ^ 
1013 


labctes 

.Etiology of. 29- 
in children, 310 
Complications of. -9. 
Diagnosis of, 294 

Diets in. 299, 109. 310 
Education of 
Hypoglycemia in. 30fl 
Insulin in, 304 
Keantta in. 938 
Pathogenesis of. -|n 
Pregnancy an^3*^ 
Prognosis of, 2^8 

Sepsis in, 297,314 

Sulcal operations m, 
315 , 

Svmptoms of, 29* 
Treatment of, 299 
Tuberculosis in, JU 

Types of, 295 
in, 30o 

Diabebc coi^ 3 W 

Treatment of. •**- , 

Diabetic gangrene,. J' 

Diabetic nenntis. 29<. 97S 

Disphragma^c hernia. 6« 

Diarrhma, 429 

Gastrosenn?^;'*" 

in infant-’ ^ 

Xerrous 430 

Dich Test, 11 

Diet — 

Maintenance. 299 

Diell’s Crises 447 
Digitalis. 514 
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Djgtjsin, •'ll’* 

DipbUienat 14 
Atinlogy of, U 
Antitoxin in, lo Jil 
Bactcnolojo of, 15 
Camew in, J1 
Clinical types of, 15 
Complirtktions of, 17 
Dmgnofis of, 18 
Immunisation in, 23 
Iiicobation pencsl in, 15 
Intuliationin, 21 
Laryngeal, 17 
Mjooardifiain, 17 
Xual, 1C 

Xenntisin, 18, 937 
Paralysis in, 17 
Pathology of, 15 
Prevention of, 21 
Schici teat in, 2J 
Tracheotnmv in. 21 
Treatment of, 19 
Diplegii, Cereliral— 
il'tiologv of, 897 
Jfnrhid anatomy of, 807 
^mptonta of, 807 
Iwatment of, 808 

Diplopia, 830 
in iliwminatM sclcrosn. 
83 1 

in cnecphalitH tethargica, 
839 

So tabes, 860 
Dipsomania. 203 
Disorderly Action oT the 
Heiurt,565 

DisscminaleU cnecphalo- 
raselitw (acute), 820 
Dissejaisalad Sclerosis. 823 
/Etiology of, 820 
Diagnosis of, 820 
^lorbiil anatomy of. 823 
Svmptom* of, 821 
Treatment of, 828 
DirerticoH of (Psopliapus 

DiTerticnlitis, 443 
^Tiiptoms of, -It 1 
Traatment of 4 14 
Duerry aV*ev\)us, \M 
Diictiu arferjf>su», patent, 
50 1 

Duodenal ileus, 117 

Dttodenal Dicer. 400 

Complications of, 494 
Diagnosis of, 403 
Pathogenesis of 401 
Prognosis in, 419 
fcymptoms of. 403 
iraatmcnl of, 497 
Dvssrthna, 800 
Dyschezia. 425 


Dysentery— 

Infection, nioilc of. ISl 
I'ropbyl'ssiHjM. JSl 

Dysentenr, Amtebic, 185 

Camera in, l$c 
JIiagnoMS of. 187 
I'athology of, 180 
.Symptoms of, 186 
iVealmcnt of, 187 
Dysentery, Batiaary, 182. 
256 

trthntis in, 183 
Diagnosis of, 183 
I'athology of, 182 
^mptomso^ iSi 
iWtmenl of, 18.1 
Dvaulmns. I0$3 
Dyspepsia, 416 

Intestinal earliohrdrale, 
439 

Xerroiis, 419 
Reflex. 410 

Dssptiseia, 3&8 

Cause* of. 3S7 
Hysteneal, 391 
Dystrophia AdlposO' 
gemtabs, 289 

Dyairophia myotonua, 939 
Dystrophy. Mtucnlar, 927. 
•Ve ilC'KXL.SR 


c 

FctbvTna, 1073 
Eczema, ICSO 
Atopic. 1093 
Dvstnhuttmi of, IOS3 
p/sleraaj ranAnt of J9S2, 
Infantile. 1986 
Intertnginoas, K^7 
Prrsii^poeing raiise*. 10S2 
Feborrhoeie, 1977 
Symptoms of, 1082 
Treatment of, IOH7 
%nnooae, lOHI 
Effort Syndrome, 665 
t«ol<*gy of, .566 
Treatment of. 5ii7 
> WetrlealTcaetvMva — 
of wwscir. 753 

Sectroeardmeram — 
in anricttUr fibnllatjnn. 
512 

in curonary oeelnslon. 9IS 
in extra ayatoK. .503 
in heart block, 5Wt . 
Xormsi, 498 

in paroxvsmal taehy* 
raraia. 29.5 

Flertroeanbograph. 49'* 
X/rStts in, 494 


Electt^cephalomal, 780, 
Llcpliaiitii*i.< 217 


.\rt< nal. ,587 
Cerebral. 757, 791 
in cotniiatj t».i Iwum. M5 
fat, 0-*2 

‘ Paradoxical.'' 204 
I'ulraouary, 5S7 
Ihneune m amrrl u ilnen 
tcry, 188 

Emphysema, 610 
Aiute ititenUiul,Cl2 
Acute Trsjcukr, 6J2 
Atrophic, 013 
Compenrafon, 012 
Hypertrophic, Oil 
Surgical, 049 
in vrJiooping cough 3.1 
Empsrema-^ 

.Ltmlogy of. 0.5.5 
CTinmlc, 657 
Morbid anatumv of, Ak' 
Phy rteal u^ns of, 65) 
PrciRtuxiw I f, AW 
^rWi'toffw of, A55 
Trratmefit of, AW 
Tubcnolons, 126 
Encephalitis— 
h oideraie, M 8 
following rhicLrnpas. IH 
following raeeinatinn, 40 
Lethargic. 83S 
in mraslra, 27 
Puat Infective, 842 
Toxic. 815 

EncepbaUtis Letharxla— 

.1 f/ologyof, SW 
(Vrrhrnapinal dual in, 53 1 
.^lentalkyTnptomsiii. 19Li 
5!orbid anatomy of. 8>9 
Prognnsw of 819 
Srrjuelsof. Kll 
Symptoms of, 835 
■Frtatmfnt <f. 811 
Encephalitis, Suppuratire, 
816 /'re 
Af'ii css 

YvwphaV^gra^shs, v5ft 

Kncephahimjehttf, acute 
ilisseinins)e<l 839 
Fncephal ipalhv, Irail. 919 
Fnilartenlui olhtera'’*— 
Cercliral. 757 
in ayphihs tciimrv*!, I>l 
Endo»ratis, 633 
Acute lukctcnal. 3?0 
Simple.Mt 

.Ftk>l>gYrf. '2t 
Syitelie nrnrwnM lA, 
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Endocardihs— 

hubai Hie Htlcriai, .07 
A tiuli)gy of, 527 
Dia^nosH of, ’>21) 
Jlorbid ftnfttom> of. 


bymptoins of, 527 
Treatment of, 52!) 

Ill lobir pneumonia, b2<l 
m rheumatic fi ver, 73 
111 hcarlct fc^er, 10 
m b>di,nham’a chona, 

820 

m typhoid fe%cr, 70 
llndometntis In gonorrheea, 

147 

Untamfcba coli, 187 
Jlistoljtifa, 187 
Enteric Fever, 49. 

Tyiiioip irvEH 

Enterobiua vcrrruculani, 

213 

EnterO-CoUtis, Refional, 432 
Eosinophil Adenoma, 2So 
Eosinopbilia— 

in ankyloitoraiaaia, 214 
in asthma, (>11 
111 Hwlgkin’s disease. 3iJ 
in Iijdatid diFcai»c, 200 
in scarlet fever, 8 
in tasma infections, *21- 
m tnohimasii, 210 

Epiednne — 
in asthma, 643 
in hay feier, 630 
Epidermophytosis, 1093 
t pididymitis — 
in gonortUora, I4o 
Epilepsy, 868 
Atiology of, 8W 
Diagnosis of, 870 
T^lajnr fits, 860 . etc 

Mental symptomsin, 10-3 

Minor fit«, 806, etc 
VrogncHis of, 870 
Jsvmptoms of, 807 
Treatment of, 87l 
Epistaxis, 591 
111 measles, - > 

m mumps, 37 

in tvphoid feier, 51 
inMhoopmg cough, JJ 
Epitubercnlosis, 98 
Lrb Duchenne nerve lesion, 
020 

inhnute tetanj. 


Erythema— 

LlaasilKatHin of, 1039 
Duo to drags, 1059 
Induratum, 142 
tliiUiforme, 1061 
Eudosum, 76 
I’trnio, 106» 

Itcvurfcnt Bcarlatinifonu, 
1060 

bcariatinoules, lOGO 
Erythtsemia, 368 
Erj tbrredema, 938 
Erythromclalgia, 582 
Espundia, 170 
Exercise — 

tn heart failure, >>U 
tolcrante testa, 493 
Exophthalmic Goitre, 2o7. 

breCn-sVEs DwEaSE 
EsophthalmoA in esoph 
thalmic goitre. 26*) 
Extensor Kaotar Response, 
755 

Extra-systoles, 502 
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I'oramcu oialc, palmf, 504 
rorlificatioii spettmm.^'> 
Fractional Test Meal, S92 
rropibty of red 

acholuric jaundice, 341) 
Framhttsia, 205 
Frci, reaction of, 150 
I'nedraan test, 285 
Fnedreich’s Ataxy, 919 
Frohlich’s Syndrome. 289 
From’8 Syndrome, 897 
rrontal lobes of brain, 
lesions of, 7G7 
Furunculosis, 1067 


Gartner batillus. 2>l> 
Galactose tolerance test, 4 jU 
Gall-bladder. Caremoma ol, 
475 


1 acial hemiatrophy , 887 
Facial Nerve, 887 
Iscialtiiaam 890 
Fallot's tetralogy. 564 
Farcy buds, 86 
Fehlmc’s Test, 296 
Feme chlondo test. - JJ 
Fibrillation, Auricular, 6U 
Ste AvKicirMR 
muscular, in progressric 
muscuUr atrophy, 922 
i ihroid heart, 538 
Fibroncuroma, 947 
FibroaHs, 739 
Fda^ 216 , 

Finsen lamp m lupus 
irans. 141 

Fistula in ano m pulmonary 
tubcrculo«i«, 114 
Fits, 866 

llyslcncal, 871 
jn jntracranuil tumour. 


777 

natulcnco. 416 
Flevncr'sbaciUua. 1»- 
Fluluw, disease due to, -U< 
Focal iQlectioa— 
m peptic ulcer. 401 
in rheumatoid arthriiU', 

733 


f!>piuhtic pvraplcgia. 851 
Erysipelas, 14 

^^*^ugal annular, 1002 


730 

Food Pouoning. 256 
Treatment of, 2 )0, ■ 


250. etc 

Types of. 2“* _ , 

Foods, Ctdonc Values oi, 
302 


Diagnosis of, 47b_ 
Symptoms of. 475 
Call bladder disease, iliag 
nosis of, 474 
Gall-stones, 470 
,Et»losy of, 470 
in (vnunoii duct, 4io 
Complications of, 47 1 
Composition of, 47 1 
m cystic duet, 472 
Diagnosis, 473 
fiVToptoms of 471 

Treatment of, 47J 
Gall atone lieu* 171, etc 
Gangrene — . 

martenostlerosis. i71 
m diabetes meUitus, 298 
of lung 630 . 

m Raynaud’s di-ease.ofrl 

in thrombo angutis ob 
litcrans, 582 
Gastric mew, 400 

Comphcations of, 401 
Diagnosis of. 105 
I’alhology of. 401 
l,„8no...ui. 11" 

.Sjmptorosof. 4tr. 

Treatment of. 407 
Gastnctfr£eniia,406 
Gastntis— 

Acute, 39 5 

I’hlegmonous, JJo 
Chronic, 395 

incirrhoMSofh%er,40 
in pernicious amnua 
350 • 

Gastro-eohe fi^i°*** ‘‘7 
Castro cohe relics, 4-1 
Castro ileal 

Gastro-Intestinal^Disordei 

ol Infants, 221 
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G&tro-jejimal Ulcer, 406 
Cwtroptosis, 446 
Gastroscopy, 394 
Gaucher’8Bplenomcgaly,378 
General Paralysis ol the 
Insane, 852 
Diagnosis of, 854 
Mental symptoms ui, 833, 
101,6 

ilorbid anatomy of, 852 
Prognosis of, 854 
Symptoms of, 653 
Treatment of, 665 
Geiuculato herpes, 890 
Gerhardt’a test, 297 
German Measles, ^ 
^tiologj of, 30 
Diagnoois of, 31 
Incubation period in, 30 
Isolation penod in, 31 
Lj'mpb glands in, 31 
Prerention of, 31 
bemptoma of, 30 
Treatment of, 31 
Ohon's focus, 91 
Gigantism m acromegah, 
287 

GiugiTitis lu mcrcunal 
TOisomng, 254 
Glanders, 86 
Glandolar Feyer. 874 
Glandular tuberculosis, 130 
bre TosnctLOSis 
Gleet in gonorrhaa, 144 
Glioma, 773 
Globas hrsterikus, 391 
Glossitis, ID pcmicions 
ansmia, 3ol 
in syphibs, 150 
Glosso pharyngeal nerve, 
893 

Glosso piistyngcal neural 
gia, 695 

Gluttio, (edema of, 590 
*ee LsBThx 
Glycosuria, 308 
in exophthalmic goitn, 
271 

in pitutary disea-oe, 287, 
290 

Renal, 29> 

Goitre — 

Exophthalmic, 207 
bimplc, 200 
Gonorrheea, 144 
Children in, 147 
Cv«titi3in,447 
Fndomctntw in, 147 
I’pididymis in, 145 
elect m, 144 
Incubation pinod of, 144 
Metastatic infection, 143 


INDEX 

GonorrhGea— eontd 
I’entoiutis in, 147 
ProsUto in, 145 
Satpingituin. 147 
bymptoms of, 144 
iWitinento^ 145. 147 
Urethntis u, 144, 147 
Gonoirbrnal ophthalmia, 
148 

Gonoirhccal rheumatism, 
148 &ee aUo lliiEL* 
MATUU 

Gout, 51? 

^tiolog} of, 317 . 

Diagnosis of, 320 
and lead poisoning, 316 
Morbid anatomy of, 319 
Pathology of, 316 
Symptoms of, 319 
l^eatment of, 320 
Cradenigos ajitdromc, 816, 
882 . 

Graham Steell murmur, 53C 
GraTes’ Disease^ 267 
Etiology of, 268 

Course pf, 27| 

Diagnosis of, 271 
Loss of uciglit in, 270 
^terrooa symptoms in, 
270 

Pathology of, 267 
bymptons of. 268 
liiyrad in. 269 
Treatment of, 272 
Ground itch. 214 
Gumea-woim. 217 
Guy’s pill. 557 


H 

Habit Spasm. 962 
Hsematemesia, 397 
Causes of, 397 
in carctooma of stomach, 
412 

in cirrhosis of hver, 462 
in duodenal nicer. 403 
In gastric nicer, 402 
in epiemo anamis, 377 
TVcatmeiit oL 398 
in wboopuig cough, 33 
Haunatomyelia. 013 
TTapma tnrm, 677 
III ocuto nephritis. 6S7 
ill bdharuasis, 208 
in infaotilo scurvy, 221 
m infectirr cndocanbtis, 
r.27 

in nephrolithiasis, 727 
in polycystic Lidneys, 728 
in renal neophuun, 726 
in renal tubertnhr-is, 136 


Emmochromalosis, 462 
Bccmoglobinmnua, 370 
Hjanoglobumna, 870 
in bUckwatcr fever, 176 
Paroxysmal, 370 
Emmophilia, S63 
Hsonoptysis— 
inaneurvsm, 579 
m broccLect&n!f,C<>6 
in fibroid lung, 627 
in growth of ltmg,C33 
in mitral disease, 523 
In phthisis, 103 
in pneumonia, 610 
inpulmonary abscess, 631 
tu uhooping eougb, 33 
Esemorrh^e, Cerebri 7S9 
Ccnbrospinal fluid in, 791 
in a hooping cough, 33 
Hmmonhage, Fontme, 789 
Bsmoirbsge, Suborach* 
sold, 700 

Cerebrospinal fluid In, PJO 
llKmorrhagc, leclnculsr, 
700 

Esmonhagie Disease ol 
Kewly»b^ 220 
B.-emotboraz, 6M. 657 
Hallucmabons, 9S5 
u cocsuusm, 265 
in dchnum tremens, lUH 
in KorsaVow’s sindrunr, 
1015 

Basot's Cinhcisis, 463 
‘ ilarO bake ’ «pl«n. 272 
Ilarnson's grooTO m nckcU, 
234 

Hay Fever, 637 
^Etiology of, 637 
Symptoms of. 636 
Treatment of, 0 W 
Headache, paroxysms!, 674 
5ce3licn.usE 
Heart- 

Anatomy of, 4!^) 
Aneurysm of, 53S. 540 
lUood supply of, 490 
Cungenital (liscase of, 502 
Eflieitncy of, 49*2 
Enlargement of, 4% 
in exophthalmic piilrc. 
269 

Extra-syetoleft, 502 
Hypertrophv of, 4'W 
Jlurmurs, 490 
in mystrdpma, 510 
Rupture of, 546 
Heart Block- 
Complete, 'p07 . 

Partial. 507 

StotesAdanM siii'lnme 

In, 609 
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Heart Block— 

in auricular flutter, 510 
in diphtheria, 17 
Heart Failure. 649 
After treatment of, ojo 
C aiigesliro— 

Morbid aiiatomj of.ooO 
Symptoms of, 551 
Uitbin, 657 
Incipient, 56S 
Left ventricular, 071 
Jlental symptoms in, 052 
Morphia in, 656 
ILilcma in, 667 
Oxj'genin, 557 
I’rtgnanoy in, 058 
I’rophylasis of, 551 
Treatment of, 053 
Venesection in, 650 
Heart Muscle— 

Brown atrophy, 63o 
Cloudy awelhng. 537 
Fatty change in, 037 
iSbrosis of, 538 
Heat-stroke, 247 
Troatment of, 248 
leborden’s nodes, 732 
jejjLaoopia— 

Bitem^ral, 878 
Homonymous, in ocu« 
pitsl lobe lesions, 770 
Bemiple^ 794 
Carotid, 701 

in cerebrospinal fever, 

CO 

Chronic residual, 795 
Crossed, 771 
Infantile, 808 
Treatment of, 800, etc 
Henodi’s Purpura, 364 
Hepatic araosbiasis, 190 
Hepatic clficienc) , tests for, 
460 

Hepatitis— 

Acute syplnlitic, U4 
iimmcebio abscess, l«0 
Hunato lenticular degencra 
tion, 8U 
Heredity— 

111 alcohoUam, -60 

in angina pectoris, 54- 
iu angio neurotic mdema, 

m artenosckrosis 070 
jn diabetes rndhtus, 20J 
in gout, 317 
III hiemophilia, 30- 
in Huntingtons iliorea, 

813 , „„ 

m mental disorder, 97 j 
H eredo famihal atasj oe* 
Ataxy, 010 


Hernia — 

Diaphragmatic. 618 
Hpigastnc, 419 
Nucleus pulposus. Oil 
Herpes— 

Geniculate. 890 
Simplex, 1113 
Herpes Zoster. 843 
Aetiology of. 8U 
Chickenpox and, 48, 813 
of Gassenan ganglion, 88 1 
Morbid anatomy, 813 
Symptoms of, 841 
l^atmentof, 841 

hiccwigh— 

in typhoid state, 63 
in unenua. 682 
llidradoiulie, 1008 
Htnehsptung’s Dis^e, 445 
Treatment of, 415 
His. Bundle ot. 490 
Hodgkin’s Disease, 371 
Diagnosis of, 373 
Pathology of. 372 
^’mptoms of, 371 
Treatment of, 373 
Honi-gtoSlom^wl 
Huntington’s Choi^ 813 

Hutchinson’s chilblain 
lupus, 1061 
Hutchinson’s teeth. 

Hutchison’s sj ndrome, -81 
Hydatid Disease, 210 

H>daUdthnll.2ll 
HMatids of kidneys, -12 
of liver, 21 1 
of lung. 212 
of nervous system, zi- 

763 
of, 763 

Morbid anatomy ot. 
764 

10 posterior basw menin- 
gitis. 65 __ 

Symptoms of. 76> 
X^lmcnt of, TOT 
Hydronephrosis, 718 
Aitiology of, 718 
Diagnose of, 71U 
Pn^noBBof, 719 
Symptoms oE, 719 
Treatment of. 719 
Hydrophobia, 

Hydro-pncumotborax, xzo. 

658 

Hydrothorax, 0o7 
Hypenestbesia— , 

in compression of spinal 
cord, 898 

m disease of viscera, JSi 
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HypcikeratoBis in arsenical 
poisomng, 2 j 4 
Hypernephroma, 735 

Hyperpiesia, 569, 786 
Aetiology of, 569 
hymptoma of, 576 
Treatment of, 572 
Hyperpyrexia, 3 
111 heat stroke, 217 
in malaria, 172 
in mdiary tubeaulosw, 
103 

in rheumatic fcier, 71 

Hypettension, essent^, 569 
Hypertension, malignant, 
074 ^ , 

HypertcnBion, mental 
symptoms in, 1018 
Hypertension, renal, 678 
Hvpcrtensno cncephalo 
pathy. 780 

Hyperthyroidism, 267. 

Graves Disease 
Hypertrophic pulmoiiary 
osteoarthropathy , C06, 

742 

Hypertrophic Pyloric 
Stenosis, 227 
/Ltiology of. 237 
Diagno«i8 of, 338 
Treatment of, 228 
Hypoglossal Nerv^ 890 
HypcglyKenua, 806 
Bysletia— 

rEtmlogy of, 1048 
Diagnosis of, IOjO 

buguesin, 1040 
Post cpdeptic, 870 
Treatment of, 1051 


Icterus, 451. JAt'ji.u.i. 
Icterus neonatorum, -13 
lleitia, regional, 43- 

Ileus, chronic duodenal, 447 

Immumsation— 

against diphtheria, 33 
acainst scarlet fe'er, I J 
Duration of, foUoviiig 
araccmatiou, 46 
Impetigo, Bockhardt b.^ 7 
Im^tigo Contagiosa, 1072 
1 onns of, 1072 
Treatment of, 1073 
Iiwmtion fiver, 318 
Infantile Paralysis. 830 
Infantile Scurvy— 

Aetiology of. 2.9 
Diagnosis of, 331 
Latent tyi«, 231 



Gastro-jejonal Ulcer, 40£i 
Castroptoeu, 44G 
Gastroscopy, 394 
Gaucher *ipienomrgi»li,3«i> 
General Paralysis o! tlie 
lBaiK,S53 
Biag&ons of, 

Mental rvmptoms m, S33, 

101,0 ' 

Morbid anatomy of. &52 
Prognosis of, 8M 
^Taptoms of, 853 
Ireatment of, 865 
Geniculate herpos, 8!W 
Gerhardt’a test, 297 
Gennaa Measles, 80 
^tiologj of, 30 
Diagnosis of, 31 
Incubation period ui. 30 
Isolation period in, 31 
Lymph glands in. Jl 
PruTcntion of, 31 
fevtnptonw of. 30 
liratmenl of, 31 
Ghon'a focus, 91 
Gigantism in acroQcgali, 
2S7 

Gingiutu 111 iDCRonal 
potsutuBgj 
GlaBders, 88 
Glandolar Feret, 374 
Glandular tobcfculosis, 130 
Are Tccebcolosis 
Olftt in ponorrhrea, 144 
Glioma, 773 
Globas liystenous. 391 
OloMutis, in iicmniytis 
ac*mia, 351 
In syphilis, 150 
CIc*9<vphafyngcal rcr>c, 
893 

Glossyjhanngcal neural* 
gia, S97 

Glottis, cedema of, 590 
L-iayiS 
Glycosnna, SOS 
in csophthaluuo goitre, 
271 

m pituitary di^»*o, 297, 
290 

Itenal, 295 

Goitro— 

PxophthalmK., 2u7 
b mple. 260 
Goaorrbees, 144 
Lhadrenin, 1*7 
Cr^itw in.447 
y wloroetntii in. 147 
J- pidi lyma in. 14> 

Gleet in. in 

fncubatiun p<n<"l «', *** 
Metastatic Infection. US 


Gottozrhcea— con/d. 
I’cntonitis UI, 1(7 
IVusUtein. 147 
balpingitu ID, 117 
bymptomsoL lit 

TTTatment of, 1I5, 117 
Vrethntum, 1(1, 117 
Gonct^cra) ophthalmia, 
148 

Gonorrfaceal rheumatism. 
148 bw alto Htizt. 
MATI')* 

Coot, 317 
^tiologt, of, 317 
Diagnooia of. 320 
and lead pouomeg, 318 
Morbid anatomy t>t 349 
Pathology of. 318 
^mptonuof.310 
iWatment of, 320 
Gradenigo’a srrdtvme, 818, 
882 . ' 

Graham PlceU murmur. 536 
Cram* Disease. Sff7 
^Gttoh^ of, 2C8 
C’ouTte pf. 271 
Dtagnoan of. 271 
I/MS of ueight in, 270 
>enou» aymptoma in, 
270 

pathology of. iuT 
bymptonu of. 2(>8 
1 hyroid in, 2C9 
Treatment of, 272 
Ground itch. 214 
Oaiaea'wcm. S17 
Guy'* p>i*, 557 


Rihit Spasm. 902 
Bsnutmesu. 807 
Causes of. 397 
In raraooiaa of ctomscl 
412 

in eurhvauofbser. 462 
in tloodenal nicer. 403 
in gaslnc ulcer. 4U2 
ID aplenic annua. 377 
Treatment of, 
m wboopin.C'Coiurh, 33 
ilxmatomyclJi. 9)3 
TT.-m aatuna.g77 

io acute isephntu, Cs? 
in bilbaruasu. 208 
in infantile eenrry, 231 

in mfeetiie entlutaniiU* 

527 

tn neihrolitl lasts, 727 
in paiycyatio Lidnexa.T?' 
in renal nroptasru. 726 
in renal tnhmuKnu, 13b 


EmaochrcniaUsu, 4 fQ 
Hsooglobuussu, 370 
Hmmo^obmuiu, 370 
in bbckwatcrftcrf. 1 
Parosj Mual. 370 
Haanojiulia, 5182 
Hsmoptysa— 
inancunrm 579 
in brorclucctas 4, &>, 
lu fibre d long.tfT 
EngTuutb efljii/ CM 
in mitral ducase, '>33 
in plithi.*i.4, lOS 
in pneumonia, CIV 
In pulmonary al-cvas. 
in s»h(»i»ing<irtijh, JC 
Esemorriiage, Cmtral. 
CVrebro*pinaI fiuiJ in. 
m ahM>ping.eoi.sh. X 

Eaemoirba^ Pcotoe, 7 
Haessonhace. Sohs.'j 
noid,790 

Cmbrtop nalSuidm.' 
Ilrcmorrhage, reutnet. 
790 

nsnioiThsgie Djease 
Kewtr-bere. S20 
Bxaothcim, 850. 657 
BaUuoaaUtma, 9S5 
in eoenimua, 2I>5 
In dcGnum IretMtut, It 
in Konakoir't readier 
1015 

Haaot'i Cirthoiis,463 
* Herd bale ” rpSeen, 37 
llamson’a gtwTe isr tvlr 
2^4 

EayFerer, 637 
il tioJogy of, Kl7 
Semptoou nf, C38 
TWatmect of, fls 
Ileadaebe, pamsyam*!, f- 
Stf MioajiiM: 



INDEX 


lencocytosi*— ctwW. 
in scarlet fiver, 8 
^11 spirochootoBte iitero- 
L»morrliajjici». 81 
LeacQ-crjtttfoblasUc Aosa- 

Lcacopem — 
m ngranulocytosw, 358 
m sleuk^nui leukretzua, 
300 

in pernicious Anaemia, 352 
in typhoid fever, 31 
Lentoema, 3M 
Acute, JCj 
Aleukaamic, d66 
Chloroma, 3G0 
Differential riiag;n«)*<i'i of. 
307 

iymphatic, 360 
Chronic form, 00b 
Monocjtic, 307 
Mveiogenona, 365 
Trralmejjt of, 36" 

Lite Assorasce Bzamtoa- 
tion,U2<J 

Li^thtniuf pains, A'O 

LiTer— 

AbsCfsscs nf, 4W 
Actinomycosis of, S7 
Acute yellow atrophv of, 
136 

Amccbic Infcition of, 186 
Amyloid disease of, 468 
Cirrhosis of, 43^ See 
Cmsnovu 

Chronic venous congis 
tion, 438 

Enlargement of, differ- 
ential dia^osw of, 465 
Growths oJ, 405 
Hydatids of, 211 
}Q kala azar, 177 
inmalanal cscliysia, 172 
Kutmep. 550 
Ptosis of, 448 

S Suppuration in, 450 
fulis of, 461 
;s for efficicncj of. 
430 

LnharPne nmnnla, MB. See 

pKCCJtOVU 

Dudwig’a Angina, S84 
Lmnhsgo, 7^ 

Long — 

Gangrene of, 6.70 
Growths of, 632 
Diagnosis of, 634 
Palholopv of, 632 
Physical signs of, 6J1 
Svmptorns of, 63.3 
Treatment of. 634 
^Aassive coVlap^ of. ftf it 


Lungs— 

Ab'ce'.a of, ti30 A« 
An'ictss, I’ctMONAsr 
Congenital rystic disease 
of, 607 

Congcbtion of, 6lfl 
Embolism of, 587 
tmphyscina of. 610 
llerati of, &18 
Hydatids of. 212 
Infarction of, 552 
(Edema of, 610 
r.ed induration of, 55(1 
« SvpbJnof, I5b 
* TobeTcoloew of, 106 Se» 
Phtbliis 

Ltipos Elrythenuttosos, ]063 
Ltipua Vulgaris, 139 
^Efiologj of, 146 
Comphrations of. 146 
Prognosis of 141 
Treatment of 141 
Vanetiesof. IT** 
Ljmphadencma, 171 See 
Hufx-.KtN s DHrvHc 
lympbocylosls— 
m Umphatie leukaroia, 
206 

III mumps 36 
to whooping cough. 5l 
Lympbogrunloma Ingoin* 
al«. 149 

LjTapfiorrhages, 612 
Lympbo-satcoma, 874 
Lyon’e test, 47,5 

21 

Ham d accoucheur. 277 
Ham en gnife, in veratcal 
nb, 953 
filalana — 

Etiology of, ion 
Alpatype 172 
and blackwater fever. 176 
Benign tertian in. Ib9 
Cerebral type, 172 
Chronic, 172 
Control of, 170^ 

Diagnosis of, 173 
Incubation period in, 171 
2fahgnaat tertian. 172 
Pathology of, 171 
Prevention of, I7(* 
Quartan, 169 
llela|wes in. 173 
Eigora In 171 
Svmptorns, ni 
Treatment of, 173 
Typhoid type, 172 
Hale fern, administration 
oC.TQ't 
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fflal ig nao t Bypertamoa. 574 
Malignant Pn^e, 85 
Idalta Fever, 79 
ilantous test, 94 
Mamc-deptessne Psychoses, 
976,1037 
-Etiology of. 1043 
Course of, 1042 
Depressive phase, IQ7S 
Diagnosis of, 1044 
Hama in, IO40 
I'rognoiis in, 1043 
P.etardation m, 103‘l 
Suicide in, I05D 
Treatment of, 1044 
Marasmus, 226 
Mastitis tn mumps. 37 
Measles— 

/Etiologj of 24 
Bactemlogy. 24 
Broncho pneumonia m, 
2G 

Caiicrum oris in, 27 
Complications in, 2l> 
Diagnosis of, 27 
Enoejpliabtis in, 27 
Incubation period in, 24 
Isolation perioil in, 20 
Koplik a spots in, 25 
Otitis media m, 27 
Prevention of, 28 
Prodromal period of 24 
Quarantine penml in. Sd 
Hash in 25 31 
f«rt>-attcnuatioiiin.28 3 
.Stfo-provention la, 28-2 
Symptoms of, 25 
Treatment of, 28 
Mediso Herve lestons, 956 
Mediastinal Glands— 
T5ibercalosis of, 131 
llediavtmitis — 

Suppurative, 638 
Svphihtic. 660 
iledia»tmum — 

Diseases of 6 >8 
Orowths of, G-iO 
Mebeits, 460 
Mtmihra’a Sytidwime, 692 
Meningioma, "74 
Mcmngism— 

Diagnosvs from acute 
leptometunjntia. 761 
in ti phoid fever. 54 
Memngihs, 760 Sre al-io 
LEPTOsirvrNoms 
CerebnjKpinal, 60 Sf-r- 
CERErttosetvAt. Fcvlb. 
Gummatou*. S49 
Pneumococcal. 762 
Posterior basic. 04 
Pvocenic, 762 
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Memagita — ctmid 
^ Tnbereulons, 103 -Sc* 
TcBEBcn-ors ME^I^ 
GITIS 

Tj phoKl, 54 

Menisgococ^ Septicasmaa. 
Chiooic, 65 

Menmgo mjelit]**, amjo 
trophic, 851 

Meiungo myelitis, trans 
\erse, 8o0 
Menopause, 283 
Treatment of, 

Mental Deficiency, 1006 
Mental Disotdet — 

■Etiologj of, 96(i 
Constitutional factors ui, 
(174 

Heredity in, OTo 
I'hysiial factors in, 071 
IVychologieal factors in, 
ll6t> 

in vascular disease, 1018 
Metalgia pataalhelica. OjS 
Mocwal Pouomag, 2M 
Merwlyl, oj 7 
Methiemogtobmcmu d€9 
Meiilensraelit diet, la 
hamateme-'i^ 30'J 
Migraine — 

■Etiologt of. 874 
Diagnosis of, 873 
*syiaptom.s of 874 
‘fKatment of, 87o 
MiknlKx a disease, 885 

MQiery ^Perculosis, 101< 

•See TUSEBCt-UlStS 
llilroy a disease, 5Vt 
Mitral Disease, 530 

tforbid anatomy of, 5H 
Physical signs o?2 
Prognosis, o33 
Regurgitation 3di 
Stenosis, 572 

Molliistum Cantagiosum. 
ni4 

Motluscum fibrosum, 047 
ilonekeberg s sclerosis, 568 
^fongolism, 1009 
\{onoiinc(eo8i» m glandviJat 
fe^er, 37o 

Morbilli, 24 See Measles 
Morphinism, 263 
Treatment of, 264 
Morran’s disease, 911 
Motor neurone disease 923 
See Atbopht, Pbo 
(JBt-'-HIVE MlICCL-US 
Muco membranous cohti*, 
44l Stt CotlTK 
lliiltinle nivelomatosis, 741 


'INDEX 

Mnmps — 

.biology 3 j 
C erebnl, 3ft 
Diagnosis of 37 
Intubation penod in, 35 
Orrhitis m, J6 

Pancreatitu m, 37 
PnTentron of, 37 
byiDptonu of. 35 
Treatment of, 37 
Murmors, Cardiac. 496 
Aoatm Rint. 574 
Diastolic, in aortic 
ilisease, 5J4 ^ 

Pfesyatobc. 532 * 

Syatoln, 497 

Morphy’s sign in thole 
cvBlrtu, 470 
Muscolac Dystn^hjr— 
Ettolofy of, 027 
Distal 029 
£rbs,029 

Faeio tcapulo humeral, 
92‘l 

Landouzy Dtienno, 029 
Morbid anatomv of. 928 
Prognosis of, 929 
Pieudo hypertrophic, OPJ 
Scapulo humeral. OPi 
M-mptoms of, 926 
iKstment of, 920 
Muscolosptrsl Nerre 
Lemons, 955 
Myasthenia Grafu— 
Atiology of, 931 
Morbid anatomv of, 972 
Prognosis of, 933 
Symptoms of. 032 
Treatment of, 033 
Myatonia Cmig^ta, 930 
Myelitis, Acute Weetne — 
^tiolocv of, 913 
Morbid anatomy of, 914 
Srmptoms of, 01 4 
'Freatment of, 0|5 
Myelotnalsaa 10 aeuU 111 
fectiTO myelitis 014 
ifyelomatosis, multiple, 741 
Jlyelophthjsic aosemis, 317 
Myocudml Deederation, 
536 

Myocarditis, Acute — 
in ibphthena. 17 
Pathology of, 719 
In rbenmatic fiirer. 73 
in tvphoid ferer, 08 
Myocardium — 

Digeneratioii oC fctiology 
of, 2537 

librcmtof 338 
Symptoms of, 730 


Myopathy, 9,17. b't 
MrsciLiB Dyrnwrit 
Myositis, 739 
Ossiheans, 740 ' 

la tnclunmui, 21b 
In tyyhoid fever, SO 
Myotoma Atrophica, 930 
Alyotonw congenitn, 930 
M^cedenia,^4 
Heart in, 274, o40 
Symptoms of, 274 
Ircatment of, 275 


N 


Nareolcpsy , b73 
^egn bodies, 296 
Nematodes, 213 
Neo-salTarssn, IGI 
Kephntis,6S3 
-Acute glomerular, 681 
Etiology of, BS4 
After tnatmeat 692 
Blood r)re«ure In, 688 
ComuLuonsiii, 68S 
Dingno'is of, 688 
Diet in. 690 
Heart m, 688 
^forbid anatomy, 685 
Patbogenesis oi, 680 
PrognoL»u of, OS') 
STmptonis of, 687 
Treatment of. 690 
I fine in 0S7 
Clktonu glomerular C!)« 
Diagnosis of, 69H 
^lorbid BDatomi of. 

(.94 

I'rognnsu of, 69 ^ 
btagea of, 0^ 
Symptom* of. ft*! . 
Treatment of, ft'H) 
t/nne in, 698 
Chronic interstitiil 
nephnlia. 714 
Chronic parenclrnniteus 
695 


awificatinn of •''’3 
)cal embolic gfcrocmiv 
nephntis. 702 
ocal glomefulo* 
neplintLi 70l 
ad m chddren, 717 
pregnancy, 712 
scarlet f"\er, 10 
syphdia, 156 
romosK 447 
tosis,733 
■ute, 70-1 



Clironic, 104 

.•Etiologj of. 1_0 1 
Diimnosis of, 701 

Pathogcne«i!. u\, 70‘> 
rrogno''ia of lOb 
^mptoina of, 7*W> 
Treatment of, 108 
Lai\ji1. 103 
J,ecrotising, 104 
Pnmarv, 703 

Keuralpa trigeminal 8S4 
.^ee TniczMiN \l 
Neuntis— 

Acnto infective, JJS 
AUoliolic, 930 
Araeuical, 231, 93< 
in bcn*bcn, 327, J3*i 

Bracliial,015 
Cervico occipital y4t> 
Diabetic, 297, 938 
Dipbtbentic, 18, 93 1 
Erythrceilema, 9 18 

InWrstit’®^! 

, Lead, 910 

renphenil, 933 
Etiologj of. 934 

Ulotbidanatomj of. 033 
Prognosis of, 939 

***0^eMional, 1051 

Occupational, 93J 
Visr and Compensation, 

103X 

^Iod6ofmTa8ion,Mo 

Alotbid anatomy, MJ 
Prognosis, 832 

SSr 863 

Iticotmic acid. 329 
Komam measles-- 

'‘reSlT.r l»on, 771, 


INDEX 

Obesity— _ 

in cndoennc riiaonlcr^, 
>67.289, 332 
ami life Assumnet. 112 - 
Obsessional Stales. 1051 
Artiologyof, 1033 
Differential iliapnosi* in, 
lOal 


l*rogiio«is in, 10 »3 
Treatment of 


m disseminated ^sclerosis, 

in rriedreicli’s ataxv, 920 
0 

Obesity, 321 

Dangers of, 3--^^ 

Treatment ot, J— 


Occupation neurwx^ 

Ocular paralvais 880 __ 
Oc^omotor Nerves. 8/9 
^<<Edenia, 679 , 

4 m heart failure > *1. 080 

m hepatn cirrho«w 4ti_ 
of larvn* m •‘‘'e 
I.A»\XX 
of long* blO 

nephritic, f80 
nephrotic, 6SO 
(Esophagoscopv 
(Esopliagns — 

Anatomj of 38 > 

Carcinoma of, 3»' 
Diverticula of.^l 
Itiflaramation of 31W 
Non malignant atrKture 

e ..im 

Obstruction of, 3W. 

Peptic ulcer of. 3w> 
PhvMolog) of. 38> 

I»rmiire on. bv ineorv sm. 
579 

a>tno. 384 
Olfactory ncr'o 8'0 

Neooatoniio 148 
Opisthotonus— „ 

in cerebrospinal fever 01 

m tetanus. 82 

Optic Atrophy. 878 
in general paralvws, 8 >3 
in ubes dorealis, 8* » 
Optic Nerves, Lesions dI, 878 
in iirtracranial tumour, 

77» 

Oral Sepsis, 882 
Orchitis- 
m mump". 30 

insmallpoi^^- 
in typhoid fever. «* 

Onenta! Sore, 178 

Oslcr’e nodes, 537 ^ 

Osteitis defoTMua 

217 

OsteivarlhnlA^ 

,®tK»logy of. 730 
inh»mioph«lm *03 
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Osteo-arthntis— eo«W _ 
Morbid anatomy of. -J'> 
Symptoms of. 131 
Treatment of, 731 
Ostiochondntis sypluUlica. 
lo8 

Ostcogcmsislmpirficta .41 

Osteomalacia, 741 

Osteomyelitis— 

Diacnosis from rliiumv 

Pericarditis in, 519 

Otitis Media— 

in cerebrospinal u v or, t>o 
in measles 27 

111 scarlet fever 10 

in smallpox 42 
in tvphoidfiver. % 
in whooping cough. 3 4 
Ovaritis in mumps 37 

Owloun, 286 

Osvuris vtrmicularis .16 


Pachymeningitis, 757 

Ccmcalis iiypcrtrnphica, 
830. 851 

H^morrhagiia interna, 
"IS 

d.tiology of, 758 
Morl^d anatomy of 768 

Paget’s Disease, 7« 
Pancreas— 

\tlenonia of, 480 
Cartmoiiia of. 479 
Diagnosis of, 480 
Symptoms of, 479 

Phya'K oL 294, 476 
Pancreatic — 

Calculi 480 
Cv8t8,480 

Diagnosis of 481 
Symptoms oi-48i 
Efficiency, testa of, 47/ 
Pancreabtis— 

Acute. 47! 

Diagnosis ot, 4.» 
in mumps. 37 
Symptoms of. 47» 
Chrome, 478 
Suppurative, 478 

In mtracnnial tumour. 
,n malignant hvper 

tension, 574 
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Pariceatesis — 

m heart feilure, ')j 7 
in hepatic cirrhosi*. 462 
in tuberculons pentonitis, 
135 

Paralysis- 

Chrome bulbar, U24 " 

m diphtheria, 17 
Family petiole, 931 
Hystencal, 1048 
Laadr\’«, 938 
Lead, 940 
Pseudo-bnibar, 791 
Paralysis Agi tans — 
-Etiology of, 811 
Diagnosis of, 813 
Morbid anatomy of. 81 1 
Post-enecphahtie, 813 
to^ptoms of, 811 
Ireatment of, 813 

Patanota. 380 
Paraplegia— 

Erb's Bj-phditK., S-A 
in estenoion, 899 
in flcsion, 8M 
US Eodgtan’s diseue, 372 
ParsthoimoDe in tetan v. 278 
Parathyroid Glands, 276 
and cakiuBL metaboUm, 
276 

ID infantile tetany, 278 
Paratyphoid Ferer. 43. 54, 
aUo Typroid 
Compheations in. 54 
Diagno<» of, 57 
locobation period in, 51 
Symptoms of, 34 
Parkinsonism post encepha 
htic, S41 

Paikmson’s Disease. 810 
5«PAKALTsrs Arrrtxs 
Parotitis — 

Epidemic 35 See 
Meups 
Septic, 385 
Sapparative, 5G 
Paroxysmal anncolar fibnl 
lation.512. 614 
Parox}smaI hsmoglobin 
ona 370 

in syphilis congenital. 
15$ 

Paroxysmal Tachycardia. 
53} 

Parrot’s nodes, 1 58 
Pbstia’s sign in scarlet 
fever, 9 
Pedicolosis — 

Capitis. IIW 
Oirpona, 1104 
Pnbis, 1105 
Treatment of, 1107 


Pel Ebstein syndrome, 372 

Pellagra, 328’ 

Pemphigoa neonatorum. 
, 220,1071 

Pepper a amdrome, 281 
Peroration — 
in tvphoid fever. 5,> 
Intestinal. 4S3 
of peptic nicer, 404 
of viscos. 483 
Pencardial Effusion— 
Aspiration of, 521 
Signs of. 520 
Pen^tdiits — 

Ettology ot 519 
Cbnstnctive, 522 
in coronary occlusion, 

mtb effn^ion, 321 
in fofcar pneomoiua, 620 
in rbeiamatic ferer. 74 
to scariet fever, 10 
Symptoms ot 520 
Treatment of. o20 
IB typboid fever, 56 
IB nnezma, 682 

PcncardiBBi— 

Adherent. 522 
Signs of. 622 
Feemephnc Abscess, 724 
Symptomsof 724 
I^tment of. 725 
Penostitu. svptuliiic. 159 
Fenpberal Cinmlatay Fail- 
ore, 553 

FentoneoiH* S«f also Pnu 

tomtjs 

Carcinoma of, 489 

Pentonitis— 

.Etiology of. 48’ 
Bacteriology of, 482 
GonococcaC 484 
LocaU484 
Pathology of, 482 
Pnenmococcal. 483 
Streptococcal. 484 
'Toberenkms, 133 
Etiolog? of, 133 
Diagnosis of, 134 
Pit^asis in. 134 
Symptoms of, 133 
Treatment of, 135 
lypesof, 133 
PerV# Test, 318 
FenudOQs Anaemia, 347 
Achloriivdna in. 748 
Blood in. 351 
Diagnosis of, 3o2 
Liver treatment of, 332 
Morbid anatomy of, 3(7 
Pathology of, 348 
Pmgnosia of, 364 


Pernicious An*mia— foaW 
'Jnbacote, combined d- 
geucration in, 9l7 
Symptoms of, 350 
Treatment of, 352 
Peroneal 2,eiTC Lesions ** *8 
Pertussis, S2. &e M noor 
rto-cocGn 
Petechus, 1 

m cerebrospinal fever. f3 
in infective endocarditis. 
527 

in purpura lw.moiTiiagii.a. 

* Pever’s patches in tvphofd. 
tO 

Phen^ Ihydrarine In err- 
thrirmia, 369 
Phlebitis- 
Plastic, i>86 
Suppurative, 5So 
in typhoid fever 76 
PhJebotomus Fever, 199 
Phlegmasia alba doltua. >86 
Pbosphotus— 

Poisoning, 4o4 
in ncLets, 

Phrenic Herre— 

Avolsion of. jB phtllH*. 
120 

Lesions, 954 
Phthisis— 

Actmtj of, no 
Acute or pnenmonie Ibt* 
Artificial pneumothnrav 
m.nD 

Chemotherapy, 121 
Chrome. 108 
Classification. 107 
Coarse of, 112 
Modes of death in. 112 
PathogencHis, 106 
Phi'wcaleigns KW, 111 
Symptoms of, lOS, 111 
Temperature in, 

111 

Complications of, 1)7 
Diagnosis of, 115 
Differential diagnosis 116 
Fibroid. 112 
Hseiuoptysis. 108, 123 
Physical Bim* of, IP*, 
111 

PJennsy in, 100 
Prognosis of, 114 
Sanatonom treatment of. 


11 $ 


I2l 


Sanocrysin ii 
Senile, 113 
TVeatroenl of. Jl" 
Thbercnlin m, 131 
Pick’s disease. 637. 1022 



Pigmentatioa — 

in AfJdison’s dtspaw, SaO 
t in arsenica] poisoning, 

111 pernicious an i mia, 350 
m subacute bucteml 
endocarditis, 528 
I’jnJi disease, 938 
IbtQitsry GlVna , 284 
Adenomata or, 280 
DiKirdors of, 289 
InsuOiciencv of, 238 
Tumour of, 774 
Pituitary infantilism, 28') 
I’ltuitnn, 28B, 20J , 
rit\TU-wis Capitis, 1077 
rosea, lOgy 
lersicolor, HOC) 

avpes, 203 
Treatment of 201 

rJaemoquiii, 17J 

Platelets, Blood. 834 

ill pernicKiiis an^fm/a, 
J32 

m purpura, I'lO 
Phaia— 

Diseases of, 644 

lloriwl «/. J2J 

Pathology of, 12) 
Tuberculous of, 122 
Pleural Eftusioti. 646 
ill amccbic aVec^s of 
J/t/v, 170 

in grontli of lung, C3J 
In pulaionarv einl»ol«m, 
*87 

PIennsy~ 

/5i:tK>log> of, 641 
Dactcriology of 044 
Dry, 124, W4 
wuhenu^ion, 123 644 
Cooinp of, 12C 
Signs of. 12:) 
ftymptonuof. 134 
T^tment of, 12 ), 640 
mtiiberculj''is 12.) I2o 
ilmrlin, 645 
J’jiurodrjua, 730 
pinauBer-Vinscn Syndrome, 
355 

I'ncuinocaceos. tipi's of, 615 
Pneumonia, 615 
Tnintnatic, CIT 
b nrrsolved, 627 
Mhitc, 153 

Pneumraua, Broncho, 624 
•Pliolcgy of, 624 
Pathology of, 62* 

Pb«ical sign» of, 626 
SMnptOfns of. 62)1 
treatment of, 62(i 
Tul'crculous, III 


INDEX 

Pneumoma, TInrcsolved. 
827,630 
X)i£g/}am of, 62 it 
Phy Bleat biKiisof, 623 

Prosnoaia of, 029 

bymptoma of, 627 
!Inatment 629 
l^eomoaia, Bobar— 
^tuilogs of, 617 
BaetenoloKy of, 015 
Complications of. 620 
Dwpno'iw of. 621 
Morbid anafoRiv of, <»18 
, Pbiso-al signs of 619 
Prognosis of, C2t 
t^mptoniH of, 6Ifc 

Tmatmentof 622 

«i tip/i<wd fcier, »5 
\ anetie^ of 624 
m u hoo| ing cougli. J ) 
Pae nmanitia, BOO 

Pneomonokonicisu, 635 
Pneufflotiiorax, 127, 678 
ArtiScial 120 
Hydro . 128 6*>8 
P}o , 129. 658 
m pnlmonan tnberru 
fosiB. {f4 
SucLing, 649 
Teneion 649 
Traumatic 050 
Pueomotbonx, SpoaUne* 
005.127 
Signs of 127 
Treatment of, (28 
\ ra\ IQ 128 
Poildlocytwis— 
in perninou* amemia 351 
PoUoaiyditts, 8^ 
lEtiofopy of, 8 )t 
CerebrtwpiriBl fluid ui, 834 
ppidemiolocy of 8)2 
Pathology »>f, 812 
^mptome of 833 
l^tmeot of, 835 
Pohehn>roa<«a, 351 
Folycystio Kidneys, 728 
Polycythsenuft, 368 

in CDRCenital heart 
disease, 563 

Polynetmhs, ^ »S«* «/«> 

XcURlTb, 

Polnina — 

UI diabetes maipidus 290 
IQ diabetes melhtas 294 
Portal Cinhoas. 495 

ClKBRO^ls 

\ein throaibf si< of 4'3 
Post-epa«)tJe^ 

Antoninteifii 8,0 
S7ti 


U41 

Poslerior Basic Meningitis, 
64 

Pregnancy— 

Chorda iii, 82l 

and (lia1>ctesiiiellitu» 315 

111 ctophtli ihnu. goita, 

III iieflrt diffea^e, 538 
In renal diaeast. 712 
Syphilis and, lOl 
Tctaiii in, 277 
Presbyophrenia 1021 
1‘rogena 28') 

Progressive lentieu] ir de 
generation, 814 
Progtesslre Muscular 
Atrophy, 821 t<ce 
tTKo/rrr 
Ixodymin, ‘)3) 
Protem-shock Therapy— 
in arthritis 730 
in asthma, 643 
//? thnim>n angwiw 3.52 
Protamine zinc insulin, 805 
Pnintns— 

in lloilglun a disease 372 
in jaundice, 434 
lU pciliculosu, ilOJ 
in Scabies, 1106 
111 urticaria lOijf 
\ulne. 294 
Pseudo angina, 544 
rsendo bulbar piraJ/icH, 
7'34 

INcudo leukxmialnfuntum, 
))7 

Pseudo paialyais — 
in infantiJeaeuriT, 23u 
Fsittscosis, 63 
Fsonasis, 1089 
Forma of, 1090 
Treatment of. 1091 
Psycbotberapy, 996 
Ptomaine poiaomng, 2 ><> 
PtOsl'l— 

in diphtheria, 18 
in cneqihoJitis 819 
in tabes, &60 
Ftialism 384 
Pulmonary Abscess, 630 
See Atficcs'i 

Pulmonary apoplexy, 650 
Pulmonaiy collapse, 613 
Pulmonary emboham, 587 
Ihilmonsry Taberculasis. 
106 »S« PUTBIIIS 

Pulmonary Valvfr- 

Gongenital rtenoets, 56t 
Regurpitation, 536 
Pnlsna altercans, 517 
Uipcminna, 514 
Pafmlosiw, 522 
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Pnnctate Basophilia — 
m lead potsouog, 
in pertucioiM an*mia> 

a-.i 

Pnpils— 

Abnormalities of action, 
881 

Argyll Robertson, bo” 
in pontine hajmorrhage, 
790 

tonic, 8S1 
Pnrptua, 359 

Anaphylactoid, 301 
Hemorrhagica 36i) 
Hereditary. 383 
Henoch s, J&l 
PKtelets in, 339 
Schonicin s 3W 
Symptomatic, SCi) 
Fyzemia, ^ 

Cerebral abscess in, 81G 
Pencirditiain, 519 
P^ti3,720 
Acute. 720 
Chronic, 731 
Treatment of 7313 
PyknnlepsT, 873 
Pjrlephlebitij, SupponttTe— 
hviaptonu of, 459 
Fylone stetUHU, 405 
Treatment of, 400 
I’slonc aienoeia. hyper 
trophic, 237 
F7>iiepnnss, 718 
I’yo pneumothorax, 139, 
658 

Pronheea Aheolans. 382 
I'vrotherapi, 739 


Q 

Qumidme, 614 
Qonunfr— 

Methods of giring, 174 
Qmiisy, 693 


R 


Rabies, 205 

Radial nerve lesions 953 
Eayn»id’s D»«ase— 
.etiology of, 583 
Symptoms of, 683 
Treatment of, 584 
Reaction of Deseseration, 
753 

eDtCTO-COlltia, 432 
Fever, 200 

Renal See ohm KiubEX 
Rerat artenolosclerosia, 714 


Renal aitenosclerosis, 718 
Renal Calcolns, 7^ 
Bu^ooeia of, 737 
Symptoms of, 737 
Treatment of, 737 
Renal Dwatfinn, 717 
Rena] I^metion, ^ 

Teals oJ, 807 
Addis ntio. 873 
Blood nrea clearance, 
071, 673 

Concentration, 669 
Dilution. 670 
Dye, 671 

Excretion Crography, 
671 

Phenolauipbonph' 

tlialrui.C7l 

I rcaconcentration.d'l 
Mater eieretlon. CTO 
Renal Sypertenaon, 678 
Renal lirt^oencr. 662 
Renal threshold. 295 
Renal Tobocnlosis, 155 
.8«>eKiD>na 

Itcficuloeytea, in prr 
nictons atULnua, 353 
Reticulo-endothebslicstcn'* 
431 

Retina, embolism of ccntl^l 
artery of. 327 
Petinal a'rtenes in arter’® 
aelerosis, 571 

Retinal hrmotrlisge >n 
bTpeqiicsia, 572 
Retinitis in dwbetes, 298 
llelinitis, nnal 679 
Retrobulbar neuntis, 879 
itetzins. veins of, 4GO 
Itbagades in eoog'‘nitnl 
syphilcs 158 
Rheom^c Fever. 72 
A.tiologr of 73 
Blood in. 73 
Diagnosis of, 74 
Endocarditis in, 73 
Heart in. 73 
Hyperpyrexia IR 74 
Myocarditis in, 73 
Pmcardrtu in. 74 
Pleunsj ID. 74 

Frog”**!* In, 7 » 
PfophTlaxia of. 73 
Rbeamatie nodules in, 73 
SabeyUtesin. 77 
Symptoms of 73 
Tcoipentiire tn. 74 
TonsiIk*ctiimt in, 78 
Tn«tment of. 77 
Rheamatlsm. GonorrhtEal-^ 
.Acute arthnusln. 149 
Hulmthrcosin, 149 


Rheunatisn, Gcmorrhcea}— 
— eonti 

Trratnusnt of, 149 
Types of, 149 
Rheumatism, muscular, 73^ 
Rheumatoid ArthnUi, TK 
Etiology of, 733 
Focal infection in, 733 
Cicnerol ••ymptomsin, 734 
Hold therapy in, 73fi 
loints in. 734 
Protein shock therapy io.' 
738 

Sviuptoms of 733 
Treatment of, 717 
Rhuutis, Chrome Catar- 
rhal. 5S0 

Rhinophyma, JO'^) 
Rickete— 

Aliologv of, 233 
Clinical festiircH 253 
CbmplicatioRji in, tii 
Dioguons of, 231 
Morbid anatomt of, 3Xi 
IVcvention in, 

Renal, 233. 717 
Treat toent of. 31» 

Hieders thvroidiiia. 307 
Rmgffpna, 1098 

of the beard IRU 
of the nails, llWi 
of the scalp, llw> 

(f the shin, 1098 
Treatment of, IKfJ 
Risus aartloniru* 82 
Romberg's sign 733 ^77 
Ro«e spots In typhoid fersT, 
53 

Rothenv’s test, 397 
Round Worms, Diseasa 
due to. 213 

Riibina. 30 See OEEHyv 
MlUyLCS 

Riipia in BvphilK 15.1 


barrel plexus If-^'nii* n.77 
Salvarsan. 161 
balyrgan,557 
Sanatorinra TreatiaeoMiS 
Sai^-07 Fever, 3W 
Sanoerrin— 
in lopus ervthfu-v’on.^, 
1065 

n phthuis. 131 


Scabies, 1105 

Treatment of IKo 
Ssirlatma. 7 .‘•rt'^ourr 
IrTca 
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Scailet Fever, 7 

Adenitis jn. tenicAl, 10 
.•Etiology of, 7 
Arthritis In, 10 
Bftcteriofogy of, 8 
V Carriers in, 13 
Complications m. 10 
Diagnosis of, 11 
Dick, test in, II 
Endocarditis in, 10 
Incubation penoil in b 
Isolation penod of, 13 
Xephntis in, 10 
Otitis media in, 10 
I’astia’s sign in ') 
Pafliology of, 8 
I’reienlion of, 13 
Itasli in, 9 

Schulti Charlton naiiion 
in. 12 

Symptoms of, h 
Ttittgwia, If 
Treatment of, 12 
Tvpea of 8 
Schick Teat, 22 
Schistosoma, 207 
Schizopbrenia, 975, 1026 
Catatonic, 1032 
Clinical picture in, lOiC 
Clinical types uf, 1031 
Diagnosis of, 1034 
Hallucinations in, 1030 
Hebephrenic, 1031 
Varanoid, 1032 
Vaihology of, 1033 
rhyncal findings in, 1033 
i^gnoaia in, 1033 
Treatment of, 1036 
'chmidt’s syndrome, 894 
>chdnlcin’s disease, 304 
Ichultz-CbailtoQ Beactioo. 
12 

k:iatic nerve lesions, 038 
icmtica, 942 
Diagnosis of, ‘143 
Treatment of, 943 
Scleroderma. 1108 
Scnrvy — 
j'Etiology of, 329 
Diagnosis of, 330 
Infantile, 22') 

I’rophylasis in. 330 
Symptoms of 3311 
Ireatment of 330 
8ea*Sickness. 245 
.Se^rrhcea, 1074 
Seboirbislc Eczema, 1077 
/Etiology of, 1078 
Treatment of, 1079 
Types of, 1077 
SebOTbcBic Rosacea, 1079 
Sedimentatioa Rate, 334 


INDEX 

Septiccenua, 67 

lleiungowoal, chronii. 
6> 

Slaphylococcal, 68 
.Streptococcal, 68 
Treatment oi^ (Kt 
Senna Sickness, 6 
Kentni Transfusioii, 34i 
Sigmoidoscopy, 434 
SilicoBis, 63 o 
Simroond’s diaeose, ids 
Sino anncnlar node 4gi 
Sinus Arrhytlunia, SOI 
Smns Thrombosis, S09 
Skin- 

allergy of, 1692 
tnti parasitic renUcliea, 
1117 

4iitiae))ti(a lilC 
Haitcnology of. lOfiR 
Caurtica, 1119 
Ckumaag Mgenfn tliu 
1 ungicide preuamtions 
for, 1117 

Fungasinfectionsof, ]09S 
Keratolytic druge lug 
I'roteetnenmcdiM, ills 
Reducing agents 1 1 |S 
Itu^facients, lllU 
staphylococcal infections 
of, 1067 

St reptococcal infections 
of, 1072 

Tuberculosis of 137 
Sleeping Sickness, 179. See 
TIlypA^osol^A9I•^ 
Smallpox- 
Etiology of, 37 
Broncho pncu)nonia)n,42 
ComphcAtions of. 42 
Confloent, 42 
ConjuDctivitis in, 42 
DiagnoeiA of, 42 
Eruption of, 39 
KiriaoTThagic, 42 
Incubation penod ui, 39 
Keratitis in. 42 
Modified form. 41 
Pathology of. 38 
PreAention of, 44 
pTiMlromal rashes in, 89 
Froitromal stage of, 39 
Symptoms of 39 
iWatment of, 43 
SnufBea m contftmtal 
syphilis, 137 
Soft sores, IS2 
Soldier’s Heart, 665 
Sunno (Ivsentery, 236 
Spasmodic Tortiodlis, 863 
Ppa»mophilid, 235 .See j\. 
ytvriLE Tetak\ 


Speech — 

C< ntres for, 803 
in cerebellar lesion 772 
in disseminated relerosw, 
S2> 

Disturbances of, $02 
in general parahsis, b53 
I’athology, 804 
Sj-mptomatologi S04 
Spins) Accesson nen e, 895 
Spmal Cord — 

Gradual comprc^-,ioii of, 
896 

ttiolog) of 897 
Cerebrospinal fiuui in, 
8!)7 

Diagnosis of, 9r4 
Docslisatiou of 'JOl 
'lorbidauatonji of, 897 
Symptoms ot 893 
Treatment of DOS 
Isubacute ‘ombined de 
generation of 9Ij 
Etiology of. ‘>15 
Diagnosis of 918 
Morbid auatoinr of, 913 
Prognosis of 917 
bvmptoms of. iHC 
Treatment of 918 
hiuidcn compre^ioi; of, 
903 

Morbid anatomy of, 900 
Symptoms of 906 
Total transTer«p lesion 
of, 007 

Spinal sypbdis simptoms 
of, 80O 

Spine, secondan carcinoma 
of 902 
Spuochmta — 

Ictero hcmorrliagiia, bO 
Talhda 130 
Itccurrentis, 20l 
Spirochmtosis ictero- 
tuemorrhagica, 80 
Spleen— 

in black" ater feier, 177 
m congestiM heart 
failure, 531 
Diseases of, 37* 
Enlargement of, 370 
in Gaucher’s disease, 37b 
m Hodgkin e disease, 372 
m kala azar. 178 
in malaria, 171. 172 
In ilalla fever, 79 
ui mvclogenoiw Icuka'inia, 
3C6 

lu emailpos, 3S 
in splenic anamiA 377 
in sireptoroccai aepli 
lamia. 68 



1144 


INDEX 


Spleen — c<mtd, 

ii\ snbacute bacterial 
enilooarrfitJS, .>27 
in svphilis, 158 
ui ttpLoid feier, 52 , 
51 

Splenectomi in purpura 
h»iaorrLa)nca, 282 

Splmc Amentia 3^ 
Pathologj of. 277 
Symptoms of. .777 
Treatment of. 378 
bplemc inlargement — 
Cao’cs of 27 fi 
S^ns of. 27 b 

•Spteno medulUrv lenkamia. 
36 .") 

Spos^tis, 733 

.■^pondvloce rlummelique, 
738 

Sporotnchosis, 8 S 
Spotted fever. ’ bO 
Spme, 1 S 5 
Clowl m. 191 
StooUin. 105 
Ton^e in. 195 
Treatment of, 195 
htamineneg, SOC 
Statu Lymphabcu, 2S2 
Steatorrbcea, 477 
Stellwag's sign, 269 
St!U'a 1 >ue 4 e ,738 
Stokes-Adams Sfodrome. 
509 

Stomach— 

\cttte dilatation of. 415 
Catvinonui of. 410 
DtagDosis of. 417 
I’rognosis of. 414 
Mtaptoias of. 4 1 1 
Treatment of, 414 
Diaphraematic hernia of. 
415 

Functional disorders of. 

«& 

Hoar glaas, 404 
Leather bottle, ’ 411 
Syphilis of. 414 
Heer of. 40 ) S<t 

Gastkjc Cites 
S tomatitis— 

Aphthous. 383 
Catarrhal, 38.7 
Gangrenous, 384 
in mercunal poisoning, 
254 

Parasitic, 3*3 S't 

TsnnjH. 

ClceraUre, 384 
Streptococcu B$eniolyticos, 
S 7 


Stieptococeas Tindans. S7, 
538 

in apical infection, 2S3 
m infective endoranUtis, 
328 

** bmng SYgn” in iKdia, ATS. 
Stmphant hm, 513 
Stiychmae poisomng, diag> 
aoai3 from tetanus, 83 
Sabamte combined de> 
geomtion of spinal 
cord, ®|5 Ste Spcm. 
Coed 

Subarachnoid haemorrhage, 
790,800 

bobdural luematoma, 7 ->8 . 
Snh matntna iy pain, 344 
Snbphremc Abscess, 4S5 
Socu Toteranoe Curc— 
Diabetic, 295 
in glrcosnna. 290 
Xormal, 295 

Sugar in onne, tests for, 
296 

Snlp ha»m ogto tfff>.vfrn» 369 

Snlpbcmanudea; 69 
Soiphnr gnnaies in sctino 
mycosis, 86 

Soprarenal Ca^es. 878 
TtUBonnof, 281 
Sreosia, 1069 

Snioncts, sommatoua, 155. 
139 

Syphilis, 150 

£ttolog> of. lot 
of aorta. 575 
Cerebral. 787, 850 
and life asaurance, 1 12l 
of taryns, 597 
of bver, 4W 

of nervous system, 847 
See NECEosTmiLis 
and pregnane}, ICO 
of stomacb, 414 
Treatment of, 161 
Treatment ot eompbea 
tionsin, 166 
Syphilis, Aoinired, 151 
of bone^ 135, ITS 
Cbspere, extca-genital, w. 

J31 

IViman stage m. 15l 
Incnbation penoii in 
131 

Infection, mode of, i5I 
Infoetivt^ in, 151 
of joints, 155 
Latent stage m, 154 
Secondoiy stage. ITS 
Kmptionsui, ITS 
Janndwoin, 174 
Tlo'wis patches in, 1 74 


Syphilis, Aepured— mrH 
Tertiari “taze, J T 4 
CIoSMtM in, 156 
Xcphntis in, 136 
Pathologj of, 154 
^ isceraXIuA 
Treatment of, lt>l 
Wassermann reaction h 
160 

byphibs Ccrebro pinal. S*t 
CEREnHOinVlL Swi 
us. 849 

Syphilis, C(mgeiital.l 57 
Hone le«iona in. 15 S 
Ccrebnwpinal fluid in, 
Condylomata m. 157 
Cranio-tabes ID, ITS 
CntanMUf lesianj in. 137 
Dactylitia IE, 158 
Mode of infectMci, 157 
Psroiysmal ha-megkbjfi 
win in, 371 
Parrot’s nodes in, I'w 
V Ra-»heain, 137 
Khagadea m. 15 a 
SauSesuj. 177 
Treatment of, 163 
Wassertnann reaetwn la 
161 


IVhite pnrumoms to 158 
Syphilis, Delayed Ceneeni* 
tal.158 
Bones m, 157 
Deafoec in, 159 
Eire 10, 159 

HQtclun*on'a teeth in, 179 
Joints in, 179 
Skin in, 159 

.‘^rpbibtie meningtvajvvlitii. 
849 

Syphiloma, i«5 
Synagobulbia, 912 
Synngomyelia. 909 
.Etiole^v of, OM 
Course of. 012 

Delomitwi Ml, 042 

Diagnosis of, 912 
Jlorhid anatomv of. I*)"* 
Svmptomsof, 910 
’rt«itm"nt of. 'in 


T 

“ Tabbi cat ” stoatwn, 34 " 
Tabes Dorsihs. 854 
Atasi in, 85 * 

Course of. 862 
Diagnosis of, 861 
Juvenile, 860 
Sloihid anatoBiv of, 854 
Optic atrophi m. S- 7 V 



Tales Donahs— ca/iJd. 
Prognosis of, 802 
^rmptoms of. S'55 
'mstnient of, 864 
"Trophic lesions in, 8G0 
\ isLcral crises /n, S 59 
Tftbo paresis, 854 
Taohe certbrato, 04 
TachycanLa, 500 
in chronic tihtJust', HO 
in exophtnalmic goitre, 
269 

and Lfe assurance, 1123 
Paroxysmal, 504 
•Simple, causes of, VM) 

Tjenia— 

EchiniKQtciis, 210 
Sagiaata, 210 
Solium, 209 
Tape^wonoa, ^ 

Tapia’s syndrome, 804 
Tay ^achs disealse, 814 
Teeth — 

Apical infection, 382 
Tclangiectaaia, 363 
Temporal lohe, lesions of, 

m 

Test Ueab, 392 
TesUxaeatoir Capacity, 1057 
Tetaaos, 81 
^tiotogj of, 81 
Anti serum, 83. Si 

f liagnosis of, 83 
ncubation period lu, 82 
Local, 82 
Pathology of, 81 
Prognosis of, 83 
i’rophylaxis, 83 
^fmptoma of, 81 
Treatment ot 83 
Toxoid, 83 
Tetany, 

Infantile, 23i 
ID pylonc obstruction, 
277, 406 

Symptoms of. 277 
iJ'oaJaMni of, 27S 
Tetrachloretbylene in anly 
lortomia'ia, 215 
Tctra lodophenolphtlialoin, 
474 

Thalamic syndrome, 770 
ThebcBiiis, veins of, 491 
Thomsen’s Disease, 939 
Thoratoplastv in pubnon 
Biy tuberculosis, 121 
TTirombo-anglitis Obliterans, 
581 

Aitiologj of, 581 
Treatment of. 582 
Thromhocrtopenia, 360 
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TliroBiba ^ilebitie Uigmiif, 
o87 

Thrombosis Cbrehial, 791 
Progncsia oL 709 

byrnploma of, "91 
Ircatmcnt of. 7dJ, 600 
Thrombosis, feioorai. in 
typhoid fever, 56 
Thrombosis, Suras, 809 
Thrombosis of veins 5S> 
•9(e PHucBms 
Thrush. 8S3 

Diagnosis fconi diph 
thena 19 

Thymic asthma, 28) 
Thjnmu Gland, 2S2 
m exophthalmjc goitre, 
2C8 

in myasthenia gravis, 032 
Thyroid Extract-' 
m cretimsm, 276 
<11 myemdema 276 
in osteoarthritis, “31 

Thyroid Gland- 
Carcinoma of. 267 
m exophthaiiQic goitre, 
267 

in myxtedema, 274 
Phy'scology of, 266 
ThynJiditis, 267 
Thyrotoxicosis, 2G7 See 

Graves Disease 
T hyroxin. S66 
Tic. 961 
Convulsive, 962 
Douhwrrax. 884 See 

TBlOEMOAt b.EtrR 
AU"Il 

Psycbica!, 962 
Simple, 962 
IVeatmeot of. 962 
Tinmhis. 891 


m angina, *>42 
in essenttat hypertension, 
570 

in retrobulbar neuritis, 
879 

m tbrombo angutis ob 

hterans, 681 

Tongue — 
m measles, 28 
m pemieioiia anaemia, 3 >I 
in scarlet fever, 9 
in sprne, 295 
m streptococcal septi* 
etemia, 68 
111 syphilis, 156 
Tuberculosis of. 132 
in typhoid fever, SI, 52 
in typhus fever, 20l> 
Tonsihibs, Acnfe, SSI 


Tonffllhtis, Chronic, 5S4 
Torticollis. SpasmiAc, 963 
Ttachea, Diseasis <5^ 698 
Tracheal tiic. 578 
Transfosion, Blood, 2 m 
indications for, 34t» 
methods of, 344 
Plasma 342 
Serum, 243 

Transi erse menmgo 
myelitis, 830 
Tnehmiasis, 815 
Symptoms of, 210 
Treatment of 216 
Tnciiocvphalus di«par, 214 
Tnchophytides, 1101 
Trigeminal Nerve, B83 
Tbigemmal Neutsigia— 

Etiology of, 884 
Diagnosis of, 8S > 
^■mptoms of 884 
Treatment of, SC3, SS6 
Trmons in tetanus 82 
T^PB“^eau’e sign, 2J7 
Trypanosonuasis, 179 
Iloilo of infection in 179 
Treatment of, 180, ISl 
Tsetse fly, 179 
Tubercle Bacillus. SB 
Detection in sputum 89 
Tnbercnla dolorosa, 047 
Tuberculin, 94 
Tubefonioma, 77o 
Tubercniosia, 89 
of alimentaiy tract 132 
Cutis onilciAbs, 138 
in diabetic*, 315 
Fibro caseous 112 See 
PnTinsra 
of larynx, 129 
and life assurani-e, l|21 
Mantoux tc^t for. 94 
Pathology of 83 
of pleura, 123 See 

Ptaenu 

Pulmonary, 106 See 

PimiLsts 
affhn. 137 
of apinc, 897 
of Buprarenals, 280 
Verrucosis cutis, 139 
Tubereuloss, Glandular, 130 
Tiberculosis of Sidneys, 
135 Set Kip>-ets 
T uberculosut, Mihaiy, 101 
Chest signs in. 104 
Chronic, 103 

DiServntial diagnosis of, 
104 

incidence of. 102 
llorhul anatomy of, 102 
Patholosrv of. U'"2 
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Tntercnl(»is,MUiar7— eon/i. 
Symptoms of. lOi 
Temperature m, 10 1 
Treatment of, 10.*i 
Tuljerculous meningitis 
m. 103 

Tubeniiloui diathesis. 131 
Tnbetcnltms Meamgihs— * 
Cerebrospinal fluid in, 101 
Morbid anatomy of. lOd 
Stmptom* of, t03 
TuSereiilo'is pentonitis, 
133 See VrniTO’sma 
Tuberoso 5rlerr».is, 1009 
Tumonrs, Intracranml— 
/Ktiok'gj of, 773 
Ace incidence of 778 
Diagnosis of, 77'* 

I.umbar puncture in 77H 
^^ltastntlc, 77.> 

Datholog} of, 773 
Progno«ia of, 781 
Sjmptoma of. 77ti 
Ircatment of, 781 
Typhoid Fercr, 49 
Acute ineaintntis in. .">4 
.Etiologt of, •}') 

Arthntii itt, 51 
Bactenotogj of. .V* 

Blood in, 51 
Blood culture in, .77 
Bmticliitu in, 73 
Broncho-paeumoniAin. Ta 
Camera m, 50 
Cholceyatitiain, 5d 
Complieations in, 34 
Diagnosis of, 60 
Hvmorrhagy in. “i'l 
Hendaebein, .71 
Incubation period m. 51 
Lobar pmumnnui in, 5.7 
Atenmpsm in, 54 
Moilo of apread in 61* 
Alorlality In, 50 
Myoconlitis in, 50 
Pathology of. 51 
Perforation in 5.* 

Phlebitis in, .75 
Prevention of. Co 
I'ulse in, 7i, 55 
Itelajiee In, .73 
Itose spots in, 52 
.Skjui If. M 
.''ptcen in. .71 52 
Stools in, 72 
Symptoms of 51 
Treatment of. .78 
AVidal * test in. 77 
Typhoid State, 63 
Typhus Fever Gtonp, 199 
Fpidenuc, 2<‘0 
Endemic. 2**' 


LTccr. tuigual, 33 
IVrforatirg. in tabc«, 8G*> 
ToberroloQS, of ileum 
132 

ofekin, 138 
on toneoe. 132 
Ulcerabre Cobtis, 43S. Ace 
COUTIS 

VlceratiTe Esdocaitli tis. 527. 

Ste £yt)OCAB!>rT» 
Ulnar nerre lesions. 957 
Undulast Fmr. 79 
Unenua. 6Q 
Cati«cs oLCSt 
Felamptic, 682 
Gastne. 4**6 

Hypertensive p»cudo , 
6S2 

l^^cudo*. 682 
in pylonc eteno&is. 40C 
in mibaeuto bailcnal rn* 
docarditia. 527 
.Synptnnuof. 681 
Urea— 

Clearance teet. 672 
Concentration te<t.C71 
Unc acid in gout. 316 
Urticaria, 

•Etiology of. 1091 
Papolar. 10**6 
Treatment of. IC^tl 


Venesection— 

in heart failure, iV/ 
_ in h% perpicwa. 573 
Verinrulomp.hr, 7 s«i 
Acrruca, 1113 


in MeniUres undn-ra' 
892 

A estibuhr nerre, 692 

Vmeent's Angina. 692 

Vheiral cn-Ls m tibr, 
S5'J 

Visceroptosa. 446 
Treatment of. 418 
7 itamin Jl, in Tmirnruniis 
n3<i 


Aitamin C in infanti}-' 
scurvy, 22'* 

\ itarmn D in nckrt*. 232 
Aitamin deticicBrv, hear 
m. 540 

\ Itamin K.Sl't 
Vitamtnt. 321 

ff nmttmg — 

Cerebral, 770 
fvrbe.SlO 
ID infanta. 223 
ih'nunp. SWl 
ID unetniA. CS2 
son Gra-fr* sign, 2C* 
von Jaljvb't an^iBU, 3S7 
\ on ItecklingbaDien » 
disease. 947 ^ 


V 

Vaccinatioa, 44 
Compbcationa of. 46 
Course of, 47 
Encepbahtm from. 46 
History of. 41 
1 mmunit r, duration of. 4 G 
Metbods of performing. 
45 

Vacaiiia.44 
lorealion in. 46 
Genrimliacd, 46 
Alms of. 44 
Vagtis Kenr^ S93 
ran den Derm's Test— 

in achobine jaundice, 3IC 
in nnliae CUlare. 4’»6 
tC caUrrhal jaandice. 4 V. 
in rirrluMM ^ liver. 4K1 
in prrRicioii.sana-inia, 350 
Vancelli».47. 5feC«H*rs. 
rox 

\anoU. 37 Sft Fmau.. 
rox 

Vampreasin, 246 
VasoTaaal nttaelis. 54* 


W 

Uarts, Ills 

Wassermann Beaeboo, ItU 
in aiphili-s, IfiO 
in yaa-*, 2U7 
\\ Mting In infant*. 22*1 
Waterbrash, 419 
t\ ater hammer pulse. iV> 
AVvil’a disease, W 
Well Felix reaction. 201 
Wrrnicke’a hemittioplr 
pupil reaction. 879 
\l ernieke"* poll®* 
enccpbalitw hetnon 
hagica •upersor, 915 
Whooptag-coMh— 

A tioli>gy of, 32 
Broncho-pneunioeu* I*'- 
3.7 

CoroplKotums in. S3 
Convnbl'vn* in. 27 
DiagTKMl* of, 31 
Inriiliatioa f»f»»I of. — 
he<^oele. 31 
.S'yiaptoms of. S2 • 
Trcattncrt of. 31 
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Aidals a^glutiuation lc$t 
m typhoid, 57 
tVool ForterjfdwAso, 85 
Yorms — 
llound 213 
Tape, 20S 

Wnler’s Cramp, P59 


S 

XanthcKliromia, 2Js 
Xanthomata, 298, 453 


Xanthop^a, 4,>t 
Xerostomia, 

Z-ray Therapy — 

In acromc^alv, 287 
m exophthalmic goitu, 
273 

in 0 disease, 373 

IR leukaemia, SCh 
in lymphb barcoma, 374 
in pituitan tumoum 267, 
2K 

in polyevth-emia 3f't 


y 

Yaa-s, 205 
Yellow Fever, 196 

Z 

Zinc protamine insulin, 305 


